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[57] ABSTRACT

Diagnostics in a peripheral subsystem for a data pro-
cessing system are performed on a concurrent basis
with other programs in the data processing system.
The peripheral subsystem has capabilities of generat-
ing indications for the data processing system repre-
sentative of operational conditions that could be en-
countered; the data processing system is programmed
to respond to said indications for diagnosing the oper-
ational capabilities of the connected peripheral sub-
system. Included in the diagnostics are interface
checking between the subsystem and the rest of the
data processing system, device status, capability of
stacking status, capability of handling nonstackable
status, verifying enable/disable operation, and check-
ing device busy status and the like.

1 Claim, 6 Drawing Figures
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CONCURRENT SUBSYSTEM DIAGNOSTICS AND
I/O CONTROLLER

DOCUMENTS INCORPORATED BY REFERENCE

1. IBM SYSTEMS JOURNAL, “The Structure of
System/360", Parts I and I, Vol. 3, No. 2, 1964, Pages
119 and 142, respectively by G. A. Blaauw and F. P.
Brooks, Jr., and W. Y. Stevens.

2. “IBM System/360 Engineering,” by P, Fagg et al,
PROCEEDINGS-FALL JOINT COMPUTER CON-
FERENCE, 1964, Pages 205-231.

3. U.S. Pat. No. 3,214,739 (a two-channel switch or
multiple interface switch).

4. U.S. Pat. No. 3,303,476 (channel).

5. U.S. Pat. No. 3,336,582 (CPU channel commands
to control unit).

6. U.S. Pat. No. 3,372,378 (a switching system for a
data processing system).

7. U.S. Pat. No. 3,400,371 (a CPU).

8. U.S. Pat. No. 3,550,133 (a channel).

9. U.S. Pat. No. 3,377,619 (polling in a channel in-
cluding select out).

10. Commonly assigned patent application Cormier
et al., Ser. No. 101,079, filed Dec. 22, 1970, entitled
**Command Retry Control by Peripheral Devices,” now
U.S. Pat. No. 3,688,274.

BACKGROUND OF THE INVENTION

The present invention relates to data processing sys-
tems having peripheral device subsystems and particu-
larly to concurrent diagnostics as between a data pro-
cessing system and the peripheral subsystem, for con-
currently diagnosing the present operational capability
of the peripheral subsystem.

Because of equipment complexities and high per-
formance operating capabilities, data processing sys-
tems, and particularly peripheral device subsystems,
are periodically analyzed for proper operational status
and capabilities. Also, when an error is introduced into
the data processing system, apparently by a peripheral
device subsystem, certain diagnostic procedures should
be invoked for diagnosing the cause of the error so that
corrective maintenance can be expedited. In most prior
systems, diagnostics relating to a peripheral device sub-
system, such as a printer system, magnetic tape subsys-
tem, disk system, drum system, communication system,
and the like, either require dedication of a central pro-
cessing unit (CPU) for diagnosing the present opera-
tional capabilities of the peripheral device subsystem
(control mode) or that the peripheral device subsystem
be completely disconnected from the data processing
system and be operated in a diagnostic mode by main-
tenance personnel (off-line mode). The above proce-
dures, while effective to perform the diagnostics and
the maintenance, are quite expensive because: (1) the
cost per hour of a data processing system is extremely
high; therefore, to assign the entire data processing sys-
tem for maintaining one peripheral device subsystem is
a very expensive procedure. (2) Disconnecting a pe-
ripheral device subsystem from a data processing sys-
tem in many instances may require the data processing
system to be stopped while the peripheral device sub-
system is disconnected. This means additional start-ups
and, again, a waste of data processing system total time
which becomes expensive. Further, no portion of the
peripheral device subsystem is then available for any
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usage by the data processing system. Maintenance per-
sonnel must slowly diagnose the operational status of
the peripheral device subsystem without the assistance
of automated analysis generally available through a
CPU. While some automatic test equipment may be
employed, the analysis performable by a CPU usually
is much greater than that which can be performed by
test equipment. Again, once the subsystem has been di-
agnosed, it must be reconnected to the data processing
system. (3) While disconnecting a peripheral device
subsystem from a data processing system may be effec-
tive to diagnose operational status of the peripheral de-
vice subsystem, some errors can occur in the interface
portion. Such disconnection may or may not detect
such error-causing conditions. Accordingly, it is highly
desirable that concurrent diagnostics be performed on
a peripheral device subsystem by a data processing sys-
tem.

As used in this application, the term ‘“‘concurrent
mode”’ indicates that the data processing system has
other tasks or jobs in the system that are active and
share system facilities with the diagnostic programs and
procedures. This does not necessarily indicate that a
given CPU will operate simultaneously on a data pro-
cessing job or task and a diagnostic job or task. Such
jobs or tasks may be interleaved within the CPU with
the peripheral device subsystem diagnostics being per-
formed simultaneously with data processing systems or
other operations being performed by other subsystems
or CPU’s.

“Quiescent mode” means that all operations with re-
spect to a peripheral device subsystem are complete ex-
cept those initiated directly or indirectly by an OLT
(on-line test) such that the peripheral device subsystem
is dedicated to diagnostics initiated by the OLT. The
CPU may be still operating in a concurrent mode.

On-Line Test (OLT) — A computer program in a
CPU designed to initiate diagnostic procedures in a pe-
ripheral device subsystem upon command from an op-
erating system within the CPU. Such OLT’s supervise
diagnostic procedures.

On-Line Test Executive Program (OLTEP) — The
interfacing program between the CPU operating sys-
tem and OLT's. It is a supervisory program effecting
proper sequencing of diagnostics effected by OLT’s.

Control Mode — A peripheral device subsystem is
entirely dedicated to diagnostics. The OLT responds to
all communications with the peripheral device subsys-
tems and operates to the peripheral device subsystem
via OLTEP and can act in the supervisory mode. OLT
restricts its activities to those devices in the peripheral
device subsystem assigned to it by and through OLTEP
before entry into the control mode. Entry of control
mode usually requires a console entry and an OLT re-
quest. Exit from either the quiescent or control mode
is by initiation from a request via the console into OL-
TEP.

Accordingly, for concurrent diagnostic purposes,
computer programs have been established including an
on-line test executive program (OLTEP) for initiating
and supervising concurrent diagnostic procedures.
Some of the test requirements to date have required the
device being diagnosed to be off-line for effecting a full
test of the operating capabilities. Partial tests have been
operated on a concurrent mode for a limited number
of device operating characteristics. Limited testing on
a concurrent basis does not provide sufficient meaning-
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ful diagnostic information for minimizing down time of
a data processing system. Accordingly, it is very desir-
able and important that concurrent diagnostic capabili-
ties be enhanced.

SUMMARY OF THE INVENTION

It is an object of this invention to provide enhanced
concurrent diagnostic procedures for interface check-
ing, status reporting, enable/disable, tag signals, and
the like.

A peripheral device subsystem utilizing the teachings
of the present invention includes means for performing
signal processing or data processing operations in con-
nection with a data processing system. Additionally,
means are provided for generating operating condition
indications responsive to channel commands to esab-
lish conditions within the subsystem representative of
operating conditions not permissible during normal
signal processing operations. The above usually follows
a SET DIAGNOSE channel command which initiates
a diagnostic mode within the peripheral subsystem.
Preferably, chaining to an OLT operated CPU is re-
quired. During such diagnostic mode, a series of chan-
nel commands are issued by the CPU to the peripheral
device subsystem forcing stacking status, forcing a
falsely indicated control unit busy (CUB) or device
busy (DVE BSY), and initiating enable/disable opera-
tions and checking response of the peripheral subsys-
tem to nonstackable status as well as to device and I/O
controller stackable status. Dedication of the interface
between a data processing system and a peripheral de-
vice subsystem is performed on a concurrent basis for
diagnosing responses and actuations of the peripheral
device subsystem with respect to such interface.

The foregoing and other objects, features, and advan-
tages of the invention will be apparent from the follow-
ing more particular description of a preferred embodi-
ment of the invention, as illustrated in the accompany-
ing drawings.

THE DRAWINGS

FIG. 1 is a simplified flowchart showing a sequence
of concurrent testing usable in connection with the
present invention.

FIG. 2 is a simplified operating system diagram illus-
trating the broad aspects of the present invention.

FIG. 3 is a simplified block diagram of a system in-
corporating the teachings of the present invention.

FIG. 4 is a simplified logic block diagram of an /O
controller usable with the FIG. 3 illustrated system.

FIG. § is a simplified logic block diagram of a micro-
processing unit (MPU) usable with the I[/O controller
illustrated in FIG. 4.

FIG. 6 is a simplified block diagram of micropro-
grams resident in the FIG. 5 illustrated microprocessor
used to operate the FIG. 3 illustrated peripheral device
subsystem.

GLOSSARY OF ABBREVIATIONS AND
ACRONYMS

This glossary provides a ready reference to the abbre-
viations repeatedly used in describing the invention:

Address

Address In (a tag signal supplied
by an 1/O controller indicating
address signals appear on CBI)

ADDR
ADDRI

ADDRO Address Out (a tag signal
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ALU
BKWD
BLK INT
BLK UC

BOC
BOR

BOT
CBI

CBO

cCew
CHNIL.
CMD

CMDO

CPU
CTi

CTO

cu
CUB
DE

DEP
DEPRIME

DIAG
DIAGNOSE

FWD
GENRST
IBG

IDLEPEND

IDLESCAN
IHS

INTF

/O

108

IR

LSR

MIS

MPU
MPUX

MPUY

MTU

NOP

OLT

OLTEP

4

indicating address signals are
being sent in bus out lines)

Arithmetic-Logic Unit

Backward

Block Interrupt {1/O controller
flag blocking SUPPRI)

Biock Unit Check {/O controller
flag blocking UC status after a
burst operation)

Branch on Condition

Beginning of Record (remains
active during entirety of record
readback signal envelope)

Beginning of Tape

Channel Bus In (lines for carrying
data signals from 1/O controller
to CPU via INTFX}

Channel Bus Out (lines for
carrying data signals from a
channel to an /O controller}

Channel Control Word

Channel

Command (a set of contral
signals)

Command Qut (a tag signal Lelling
an 1/O controller to change
operation in accordance with
predetermined criteria)

Central Processing Unit

Channel Tag In (a set of lines for
tag signuls supplied from an ;O
controller to a data channel
concerning the interpretation
of other signals supplied over
CBI1)

Channel Tag Out {a set of lines
for tag signals supplied from a
data channel to an YO
controller interpreting other
signals supplied over CBO)

Control Unit; an /O Controlier

Control Unit Busy (a tag signal)

Device End (a tag signal from an
110 device indicating end of an
operation)

Device End Prime (see below)

Device End Prime (a flag signal in
a memory unit indicating a data
channel has previously
requested access to an [/O
device. Upon receipt of a
device end (DE), nignals are
aupplied to the channel to
provide access to the 1/O
device}

Diagnostic

A cammand ordering an /O
controller to enter a diagnostic
mode of operation.

Forward

General Reset

Interblock Gap

Instruction Counter

A wait routine for the channel
microprogram unit used 1o wait
for further instructions from a
data channel

A microprogram used to scan for
DEPRIMES

Information Handling System

Interface Circuits

Input/Qutput or Input/Cutput
Device

1/O System (a CPU program
operating under OS and added
1o control /O operations)

Instruction Register

Local Store Register

Multiple Interface Switch

Microprogrammable Unit

Microprogrammable Unit No. X
{used in connection with a data
channel)

Microprogrammable Unit No. Y
{used in connection with an 1/O
device)

Magnetic Tape Unit

No Operation (do-nothing
command)

On-Line Test (a CPU program for
exercising and testing a
peripheral device connected to
the CPU)

On-Line Test Executive Program
(a controlling program for
OLT's}
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oP Operation

QOPIN Operation In (a tag signal)

oS Operating System (a CPU control
program)

RES Reserved

ROS Read Only Store

RST Reset

RTN Return

SDI Subsystem Device Interface (a
multiplexing switch selectively
connecting several CU's to a
plurality of I/O devices)

SELO Select Out (a tag signal from
channel to CU attempting a
selection (connection})

SELRST Selective Reset

SFBKWD Space File Backward

SFFWD Space File Forward

SIO Start 1/O (a command initiating
an /O OP)

SPACE OP An MTU Space Operation
{moves or spaces tape)

STAT Status

STATIN Status In {a tag signal indicating
CBI has a status byte)

STIN Status In {(see STATIN)

STS Status

SUPPRI Suppressible Request In {a tag
signal)

SUPPRO Suppress Out (a tag signal)

SVCI Service In (a tag signal)

SvCo Service Out (a tag signal)

TACH Tachometer

TAPE OP Tape Operation

TCB Task Control Buffer

TIO Test 1/O

™ Tape Mark

TU Tape Unit, also MTU

TUADDR Tape Unit Address Register

TUBI Tape Unit Bus In

TUBO Tape Unit Bus Out

TUTAG Tape Unit Tag Register

XA Exchange Register XA

XB Exchange Register XB

YA Exchange Register Y A

YB Exchange Register YB

GENERAL PROCEDURE

Referring now to FIG. 1, the general procedure fol-
lowed by a data processing system and a peripheral de-
vice subsystem for effecting concurrent diagnostics
using the present invention is explained. First, a CPU
at 100 supplies a SET DIAGNOSE channel command
to the peripheral device subsystem for initiating diag-
nostic mode in the connected subsystem. It then forces
the subsystem to be chained to the DIAGNOSE com-
mand such that no other data processing system can in-
terrupt the diagnostic procedures and thereby intro-
duce errors inadvertently into the interrupting data
processing system. The SET DIAGNOSE command is
initiated by an OLT via OLTEP to a channel processor.
The subsystem is responsive to the command and its
CCW to establish a diagnostic mode in accordance
with the CCW as has been well known. Upon comple-
tion of step 100, the peripheral device subsystem is
ready to perform concurrent diagnostics.

CPU then sends diagnostic commands to the periph-
eral subsystem at 101. This includes forced indications
in the I/O controller with regard to 1/O devices, the
control unit (CU), and to an MIS (multiple interface
switch). Other indications, as well, may be forced for
indicating operating status for diagnostic purposes, as
will become apparent. At the end of step 101, the pe-
ripheral device subsystem has been set for diagnosing
responstveness to selected input/output commands and
operational status with respect to certain selected
channel commands.

The CPU then supplies one or more chained 1/O
commands at 102. At 103, after the connected periph-
eral device subsystem has responded to the 1/O com-
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mands supplied at 102, the CPU checks the forced indi-
cations and command responses for diagnostic pur-
poses. In accordance with the OLT, steps 102 and 103
may be repeated. Alternatively, step 101 may be reini-
tiated for performing a second concurrent diagnostic
procedure. Chaining may be maintained as steps 101,
102, and 103 and repeated for different operating diag-
nostics. It may be desirable for fully utilizing the con-
currency of the diagnostic procedures to break the
chaining at 104 for permitting interleaved data process-
ing operations. That is, the concurrent diagnostics may
be performed in connection with one or two peripheral
devices. The other devices are available for data pro-
cessing operations, and it may be desirable to inter-
leave the diagnostics with the data processing opera-
tions at the subsystem level in order to reduce diagnos-
tic cost to the data processing system. Accordingly,
when the chain is broken at 104, other programs within
the operating system or other data processing systems
connected to the peripheral device subsystem can initi-
ate data processing operations. After the chain is bro-
ken at 104, step 100 may be repeated for a subsequent
diagnostic, with the steps 100, 101, 102, and 103 also
repeated. Finally, after the concurrent diagnostics, as
requested by an initial program load (IPL) operating
through OLTEP, the status is logged in CPU at 105 and
probably printed out for use by maintenance personnel
assigned to the data processing subsystem. The pro-
gramming exits at 106 completing the diagnostic task.

SYSTEM ORGANIZATION

Referring to FIG. 2, the environment in which the
present invention may be practiced is shown in simpli-
fied form. CPU 110 has an operating system such as
08/360 or OS/370 at 111. OS is an executive which
calls in object programs 112 for performing data pro-
cessing operations, as is well known. The input/output
program module 113 (IOS) program connects a chan-
nel processor 114 to OS 111 for effecting input/output
operations. Channel processor 114, in turn, communi-
cates with one or more peripheral subsystems 11§
which performs the actual 1/O operations. The periph-
eral subsystem additionally, through MIS, is connect-
able to another CPU 116 which is organized in the
same manner as CPU 110. Additionally, CPU 110 has
a set of diagnostic programs 117 which includes
OLTEP and a set of OLT’s. The OLT’s may be resident
on a disk subsystem (not shown) and callable into
magnetic core memory of CPU 110 upon initiation by
an IPL. Once an OLT is resident in CPU 110, it calls
in operation of peripheral subsystem 115 through the
programmed and hardware chains just described. The
OLT controls CPU 110 just long enough to initiate
operations of peripheral subsystem 115 during a diag-
nostic mode. During such diagnostic mode, channel
processor 114 may be dedicated to the diagnostic pro-
cedure. Additionally, CPU 110 may have a plurality of
such channel processors. In the alternative, channel
processor 114 may service several 1/O subsystems with
each subsystem being, in turn, dedicated to an 1/O
function such as concurrent diagnostic or a data pro-
cessing operation. Each channel processor 114, of
course, services several peripheral subsystems, only
one of which is shown in FIG. 2.
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PERIPHERAL SUBSYSTEM HARDWARE
CONFIGURATION

Referring now to FIG. 3, the interface circuits be-
tween CPU’s 110 and 116 and the peripheral device
subsystem, including /O controller 11, are shown in
simplified logic form. Portions of the interfacing cir-
cuits pertinent to the practice of the invention are
brought out in some detail, while the other interfacing
circuits not pertinent to the practice of the present in-
vention, but necessary for effecting interfacing, are
shown as a single block in each section. The circuitry
represented by logic blocks 150 and 151, respectively,
in interface A and B circuits 152 and 153, has been
used before in a similar two-channel connection be-
tween 1/O controller 11 and a pair of channels 114 and
118. Interface circuits A and B are connected to con-
troller circuits 154 (FIGS. 4 and §) via “MIS”" (multi-
ple interface switch) 155. MIS 155 selectively connects
circuits 154 to CPU 10 via interface A circuits 152 and
channel (A) 114, or to CPU 116 via interface B circuits
153 and channe! (B) 118, Additionally, a neutral posi-
tion is employed. Channels A and B are connected to
other peripheral systems in accordance with known
data processing techniques.

1/O controller 11 is connected to a plurality of I/O de-
vices via a set of cables 12 through a subsystem device
interface (SD1) 157.SDI 157 may be constructed in ac-
cordance with the teachings of the patent to E. W.
Devore, U.S. Pat. No. 3,372,378. In accordance with
that patent, additional controllers 158 and 159 are se-
lectively connectable to the plurality of I/O devices
through SDI 157. In turn, CU's 158 and 159 may have
separate MIS’s for connecting to a plurality of CPU’s
160.

In accordance with known data processing tech-
niques, any of the CPU’s 110, 116, or 160 can connect
to any of the 1/O devices via SDI 157. In practicing the
present invention in the illustrated environment, con-
current diagnostics on any of the I/O devices and CU’s
11, 158, and 159 may be initiated and supervised by
any of the connected CPU’s. That is, two of the CPU’s
160 may perform diagnostics on CU 158 on a concur-
rent basis with other tests in the respective CPU’s. Ad-
ditionally, because of SDI 157, such CPU’s can per-
form concurrent diagnostics with respect to any of the
1/0 devices connected to SDI 157. In a similar manner,
CPU’s 110 and 116 can, on a concurrent basis, perform
diagnostics on 1/O controller 11 and any of the [/O de-
vices. The same is applicable to CU 159 and the other
CPU’s 160.

Before proceeding to the description of the portion
of the logic pertaining to practicing the invention in the
illustrated environment, the operation of MIS 155 as
presently employed in several data processing systems
is briefly described. The function of MIS 155 is that of
a multiple-pole, triple-throw switch 165. Effectively, all
of the buses and cables interconnecting channels 114
and 118 with 1O controller 111 are switched by 165
through electronic means of known design. In a first
position at A, switch 165 interconnects channel 114 to
1/O controller circuits 154. At position C (the neutral
position), circuits 154 are disconnected from channels
114 and 118. At position B, channel 118 is connected
to circuits 154, Switch 165 is actuated by request from
channels 114 and 118 as initiated by CPU’s 110 and
116. Since CPU’s 110 and 116 operate asynchronously,
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two requests can be received by MIS 155 at the same
time. MIS has priority circuit 166 for assigning priority
10 one of the two requests. The requests are manifested
in the illustration by a select out (SELO) tag signal sup-
plied by channels 114 and 118, respectively, over ca-
bles 168 and 169. SELO is supplied from those cables
to priority circuit 166 via lines 171 and 172. Addition-
ally, SELO is also supplied to logic circuits 150 and 151
as will become more apparent. Priority circuit 166 re-
sponds to SELO on lines 171 and 172 to selectively set
selector latch 173 and reset neutral indicating latch
174. For example, if latch 174 is in the active condi-
tion, switch 165 is to terminal C. Upon receiving
SELO, priority circuit 166 resets latch 174 to the inac-
tive condition and simultaneously sets latch 173 either
to A or B for selectively moving switch 165 to the A or
B terminals thereby connecting one of the two inter-
faces to circuits 154, In the illustrated system, interface
A has priority; hence, if two SELO’s are received simul-
taneously, priority circuit 166 sets latch 173 to condi-
tion A. As a result of this selection, an initial selection
sequence for channel 114 is performed by circuits 154,
A control unit busy (CUB) signal is supplied to channel
118 indicating the subsystem is not available. Upon
completion of an I/O operation, circuits 154 through
microprogram means supply a control signal over cable
176 and thence line 177 setting latch 174 to N, thereby
moving switch 165 to terminal C. The condition of
latch 173 then is ignored until another SELO is re-
ceived by priority circuit 166, Under chained opera-
tions, circuits 154 are inhibited from setting latch 174
to the active condition, hence, maintaining the opera-
tional state of latch 173 in accordance with its setting
by circuits 166.

Once MIS 165 has been actuated to terminal A or B,
SELO is supplied through switch 165 to cable 179,
hence, over line 180 to microprocessor circuits within
circuits 154 as later described for trapping same to an
initial selecting sequence. SELO also travels to inter-
face A and B circuits 152 and 153, logic 150 and 151.

Circuits 154, which include a microprocessor, in re-
sponse to SELO trap on line 180 supply an address in
(ADDRI) initiating signal over cable 176 to either in-
terface circuits 152 or 153 in accordance with switch
165 setting. The respective logic circuits 150 and 151
generate the ADDRI signal for supplying it to the re-
spective channels. Simulianeously, the CUB latches
182 and 183 in the other interface circuits are set to the
active condition. These latches supply an activating sig-
nal to the encoding circuits 184 and 185 which supply
CUB to the respective channels. Encoders 184 and 185
are actuated by a later-described status in (STATIN)
signal generated by activity in circuits 154. STATIN in-
dicates that the set of signals on channel bus in (CBI),
Jater described, indicates the status of the response of
the 1/O subsystem to a request by the activating chan-
nel. In this regard, both interface circuits 152 and 153
include STATIN generators 188 and 189 which gener-
ate code permutations for CBI, respectively, for chan-
nels A and B in response to instructions received from
circuits 154. STATIN is simultaneously supplied with
the code permutations for indicating status of the sub-
system.

STATIN generators 188 and 189 generate the STA-
TIN signal through OR circuits 190 and 191. In usual
data processing operations, logic circuits 150 and 151
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respectively generate the STATIN signals. In certain
situations, AND circuits 192 and 193 generate a STA-
TIN signal. Switched SELO on line 180 is one input to
both AND circuits. This indicates that the STATIN tag
is generated in response to the SELO after MIS 155 has
assigned priorities and effected operations of switch
165; i.e., STATIN is not generated until circuits 154
can be connected to the selecting channels. The other
inputs to AND circuits 192 and 193 are respectively
supplied by OR circuits 194 and 195.

One input signal to both OR circuits 194 and 195 is
supplied over lines 197 and 198 entitled “ARM CUB.”
ARM CUB enables a CUB response to a channel to
which the subsystem is chained. Under normal opera-
tions, CUB can never be issued to a channel to which
the subsystem is chained. This is a technique in con-
current diagnostics enabling a CPU, through its chan-
nel, to verify operation of the CUB circuits in the sub-
system.

STATIN is also activated whenever circuits 154, ei-
ther upon their own initiation or upon receipt of a
channel command (including a CCW), perform a gen-
eral or selective reset. During such a reset operation, an
activating signal supplied respectively over lines 200 or
201 to supply STATIN to the initiating channel such
that the status, as a result of the reset, can be supplied
over CBI for analysis by the respective CPU’s. Addi-
tionally, STATIN is generated in response to an SELO
for presenting initial status over CBI as detected by
AND circuits 202 and 203, respectively, for the two in-
terfaces. These AND circuits are responsive to AB
latch 173 being in the appropriate signal state, latch
174 indicating a not neutral connection of switch 165,
and a STATIN generating signal received from circuits
154,

1/0 CONTROLLER 11 AND ITS RELATIONSHIP
TO THE SYSTEM

I/O controller 11 operates with the channel described
in the Moyer et al., U.S. Pat. No. 3,303,476. FIGS. 1
and 3 of that patent describe all tag signals used herein
except SUPPRESSIBLE REQUEST IN which is de-
fined with respect to MPUX (channel MPU) micropro-
grams. It also assumes that the interface between the
controller and the 1/O devices follows a similar busout,
but-in, tag-line arrangement. In addition to the func-
tions described in the Moyer et al. patent supra, a ta-
chometer input line is provided to I/O controller 11, as
later described.

The term “CPU” is hereafter used to include the
channel portions of data processors. [/O controller 11
provides control for exchanging informationbearing
signals between CPU’s and 1/O devices, such as mag-
netic tape units (MTU’s) via cable 12 (FIG. 4).

1/O controller 11 has three main sections. MPUX is
a microprogrammable unit (MPU) providing synchro-
nization and control functions between the 1/O control-
ler 11 and channels 114 and 118. MPUY performs sim-
ilar functions with 1/O devices via SDI 157. In a mag-
netic tape subsystem, MPUY provides motion control
and other operational related functions uniquely asso-
ciated with the I/O device. The third section is data
flow circuits 13, which actually process the informa-
tion-bearing signals. Data flow circuits 13 may consist
of entirely a hardware set of sequences and circuits for
performing information-bearing signal exchange opera-
tions. In an /O controller associated with a magnetic
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tape recording system, such data flow circuits include
writing circuits for both PE and NRZI, readback cir-
cuits for both encoding schemes, deskewing opera-
tions, certain diagnostic functions, and logging opera-
tions associated with operating a magnetic tape subsys-
tem.

Since MPUX and MPUY are independently opera-
ble, each having its own programs of micro-
instructions, program synchronization and coordina-
tion are provided. To this end, MPUX has exchange
registers 14 while MPUY has exchange registers 15.
The signals from the MPU’s temporarily stored in these
registers are supplied directly to data flow circuits 13
for effecting and supervising data flow and signal pro-
cessing operations. Additionally, such signals are simul-
taneously provided to the other MPU. That is, register
15 supplies MPUY output signals to MPUX and regis-
ter 14 supplies the MPUX output signals to MPUY.
The respective MPU'’s under microprogram control se-
lectively receive such signals for program coordination.

The channels exchange control signals with MPUX
over CTO (channel tag out), CTI (channel tag in),
CBO (channel bus out), and CBI, plus trap control line
17. When the trap line is actuated, MPUX aborts all
present operations and branches to a fixed address for
analyzing signals on CBO. These signals force MPUX
to perform channel commands or selected functions. In
a similar manner, MPUX has trap control line 18 ex-
tending to MPUY. MPUY responds to an actuating sig-
nal on line 18 from MPUX in the same manner that
MPUX responds to a trap signal on line 17. MPUY, in
addition to exchanging control signals with 1/O devices,
also has trap line 21 for controlling an I/O device in a
similar manner. All information-bearing signals are
processed through data flow circuits 13 via full-duplex
cables 23 and 24.

Data flow circuits 13 have CBI lines 30 and CBO
lines 31, Each set of lines has a capability of transfer-
ring one byte of data plus parity. Similarly, tape unit
bus in (TUBI) lines 32 transfer signals to data flow cir-
cuits 13 and MPUY to the 1/O devices via SDI 157.
Tape unit bus out (TUBO) lines 33 carry information-
bearing signals for recording in MTU’s plus commands
from MPUY and MTU addresses from MPUX. Status
signals are supplied both to MPUX and MPUY over
status cables 34 and 35. Velocity or tachometer signals
supplied by the selected and actuated MTU are re-
ceived over line 36 by MPUX, MPUY, and data flow
circuits 13.

MPUX has output bus 40 (also termed B bus) supply-
ing signals to its exchange registers 14. These include
branch control register 41, register XA, and register
XB. Output bus 40 is also connected to the channel ex-
changing registers 42. These registers are CTl and CBL
CBI is channel bus in, while CTI is channel tag in. CTI
transfers the tag signals from 1/O controller 11 to CPU
as described in the Moyer et al. patent and other con-
trol signals for interfacing operations.

Additionally, CBO gate 43 receives bytes of data for
data flow circuits 13 and for MPUX. Gates XA and XB
similarly gate exchange signals from the MPUY ex-
change registers 15. Gate XA receives the control sig-
nals from register Y A while gate XB receives exchange
signals from register YB. CBI register is shared by
MPUX and data flow circuits 13. The CBI lines are
multiplexed in accordance with the Moyer et al. patent.
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CTI supplies tags indicating what the bus in signals
mean.

Signals in TUBO register output lines 33 are inter-
preted by the MTU’s in accordance with the signals in
TUTAG (tape unit tag) register.

External signals are supplied to MPUX and MPUY
via external registers 50 and §1, respectively. Such ex-
ternal signals may be from another 1/O controller, from
a maintenance panel, communication network, and the
like. Also, hardware detected errors are lodged in regis-
ter 52 for sampling by MPUX.

I/O controller 11 has an efficient initial selection pro-
cess. MPUX responds to a channel SELO request for
service of an MTU to provide the MTU address over
output line 40 into TU address register 60; from there,
the address is sent to all MTU’s. The appropriately ad-
dressed MTU responds to MPUY that the selection is
permissible or not permissible. If permissible, a connec-
tion is made; MPUY notifies MPUX via register YA.
MPUX then completes the initial selection by respond-
ing to the requesting channel via CTI and MIS 1S55.
Data processing operations then ensue.

MICROPROGRAMMABLE UNITS (MPU’S)

The MPU'’s contain microprograms which determine
the logic of operation of 1/O controller 11. MPUX con-
tains a set of microprograms in its control memory de-
signed to provide a responsiveness and data transfers
with the channels. In a similar manner, MPUY contains
a set of microprograms for operation with the various
MTU’s. Registers 14 and 15 contain signals from the
respective microprograms which serve as inputs to the
respective programs for coordinating and synchroniz-
ing execution of various functions being performed. A
better understanding of how the microprograms oper-
ate the hardware is attained by first understanding the
logic construction of the MPU’s which are constructed
in an identical manner.

Referring more particularly to FIG. §, an MPU us-
able in I/O controller 11 is described in a simplified
block diagram form. Data transfers are serially in bytes
of eight bits each. The microprograms are contained in
read only store (ROS) control memory 65. While a
writable store could be used, for cost-reduction pur-
poses, it is desired to use a ROS type of memory. The
construction and accessing of such memories are well
known. The ROS output signal word, which is the in-
struction word, is located by the contents of instruction
counter (IC) 66. IC 66 may be incremented or decre-
mented for each cycle of operation of MPU. By insert-
ing a new set of numbers in IC 66, an instruction
branch operation is effected. The instruction word
from ROS 65 is supplied to instruction register (IR) 67
which staticizes the signals for about one cycle of oper-
ation. The staticized signals are supplied over cables 68
and 69 to various units in MPU. Cable 68 carries sig-
nals representative of control portions of the instruc-
tion word, such as the operation code and the like. Sig-
nals in cable 68 are supplied to IC 66 for effecting
branching and instruction address modifications. Cable
69, on the other hand, carries signals representative of
data addresses. These are supplied to transfer decode
circuits 70 which respond to the signals for controlling
various transfer gates within MPU. The other portions
of the signals are supplied through OR circuits 71 to
arithmetic logic unit (ALU) 72. In ALU 72, such sig-
nals may be merged or arithmetically combined with
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signals received over B bus 73 for indexing or other
data processing operations. MPU has local store regis-
ter memory (LSR) 7§ accessible in accordance with
the address signals carried over cable 68. Address
check circuit 76 verifies parity in the address. The ad-
dress signals may also be used in branch operations.
AND circuits 77 are responsive to transfer decode sig-
nals supplied from circuits 70 through AND circuits 78
to transfer the address signals in an instruction word to
IC 66. Such transfer may be under direct control of the
operation portion of the instruction word as deter-
mined by transfer decode circuits 70 or may be a
branch on condition (BOC) as determined by branch
control circuits 79 which selectively open AND circuits
77 in accordance with the conditions supplied thereto,
as will become apparent.

The data flow and arithmetic processing properties of
the MPU center around ALU 72. ALU 72 has two byte
inputs, the A bus from OR circuits 71 and B bus 73.
ALU 72 supplies output signals over cable 80 to D reg-
ister 81. D register 81 supplies staticized signals over D
bus 82 to LSR 7S. Instruction decode circuits 83 re-
ceive operation codes from IR 67 and supply decoded
control signals over cable 84 to ALU 72 and to AND
circuits 78 for selectively transferring signals within
MPU.

ALU 72 has a limited repertoire of operations. In-
struction decode 83 decodes four bits from the instruc-
tion word to provide 16 possible operations. These
operations are set forth in the Instruction Word List be-
low:

TABLE |

Instruction Word List

Op Code Mnemonic Function

0 STO Store constant in LSR A set to 0

] STOH Store constant in LSR, indexed
addressing

2 BCL Maich with Field 1, branch 1o
Addr in Field 2

3 BCH Match with Field 1, branch to
Addr in Field 2

4 XFR Contents of one selected LSR
location is transferred to
selected register or selected
input is gated to one selected
LSR location

5 XFRH See XFR above plus indexed
addressing

6 BU Branch to 12-bit ROS address in
instruction word

7 00 Not used - illegal code

8 A OR'd with B, result stored in
LSR 7§

9 ORM A OR’d with B, result not stored

A ADD A plus B, sum stored in LSR 75§

B ADDM A plus B, sum not stored

C AND A ANDed with B, result to LSR
75

D ANDM A ANDed with B, result not
stored

E X0 A EXCLUSIVE OR B, result to
LSR 75

F XOM A EXCLUSIVE OR B, result not
stored

In the above list, the letter ““A’’ means A register 85,
“B’’ is the B bus, and the mnemonics are for program-
ming purposes. The term ‘‘selected input” indicates
one of the hardware input gates (92, 94, 96, 98) to the
ALU output bus 80. The term “selected register” indi-
cates one of the “hardware” registers in MPU. These
include the interconnect registers 14 and 15 (FIG. 4),
tag register 74, bus register 99, address register 60, and
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IC 66. Note that the transfers from LSR 75§ to these se-
lected registers are via B bus 73. In FIG. 4, the B bus
for MPUX corresponds to cable 40, while the MPUY
B bus is cable 40A. Registers 14 receive signals via
AND circuits 86 and 87, In MPUY, AND circuits 86
and 87 supply signals to exchange registers 15, Branch
control 79 in FIG. 5 is the internal branch control.
Branch controls 41 and 41A of FIG. 2 supply their sig-
nals respectively over cables 88 and 87A to the respec-
tive MTU’s. These branch controls are separate cir-
cuits. Tag register 74 in FIG. 3 for MPUX corresponds
to CTI register in the channel exchange registers 42.
For MPUY, it corresponds to TUTAG register con-
nected to SDI 157. In a similar manner, bus register 99
for MPUX is register CBI in channel exchanging regis-
ters 42, while in MPUY it is register TUBQ. Address
register 60 of FIG. 5 corresponds to TU address regis-
ter 60 of FIG. 4. MPUY address register 60 is not used.

Status register 89 has several output connections
from the respective MPU’s. It is divided into a high-
and low-order portion. The high-order portion has
STAT (status) bits 0-3, while the low-order portion has
STAT bit 0 plus STAT bits 4-7 (referred to as STAT
A through STAT D, respectively). The low-order por-
tion is supplied to the branch control 79 of the other
MPU’. The bits 0 and 4-7 are supplied to the data
flow. Bit 7 additionally is supplied directly to the ALU
72 of MPUY as indicated by lines 90 in FIG. 4. This
corresponds to a self-trapping operation which will be
later described. Interpretation of the STAT bits is mi-
croprogram determined.

The signal-receiving portions of each MPU are in
four categories. First, bus register 91 is designed to re-
ceive tags and data bytes for MPUY; this corresponds
to CBO register 43 of FIG. 4. An MPUY bus register
91 is TUBI register. AND circuit 92 is responsive to the
transfer decode signals from circuits 70 to selectively
gate bus register 91. From thence, the data bytes are
supplied to LSR 75. Secondly, D register 81 also re-
ceives inputs from hardware error register 93 via AND
circuits 94. Hardware error signals (parity errors, etc.)
are generated in circuit 95 in accordance with known
techniques. Thirdly, AND circuits 96 receive external
data signals over cable 97A for supplying same to D
register 81 under microprogram control. Fourthly, in-
terchange registers 14 and 15 respectively supply sig-
nals to pairs of AND circuits 98 which selectively gate
the interchange signals to D register 81 under micro-
program control. The receiving microprogram controls
the reception of interchange signals from the other
MPU.

Generally, the outgoing signals from each MPU are
supplied via B bus 73, also a main input bus to ALU 72,
The signal-receiving bus is the D bus, which is the input
bus for LSR 75 and the output bus for ALU 72.

Since ALU 72 has a limited repertoire of operations,
many of the operations performed are simple transfer
operations without arithmetic functions being per-
formed. For example, for OP code 4, which is a transfer
instruction, the contents of the addressed LSR are
transferred to a selected register. This selected register
may be A register 85 in addition to the output registers.
To add two numbers together in ALU 72, a transfer is
first made to A register 85. The next addressed LSR is
supplied to the B bus and added to the A register con-
tents with the result being stored in D register 81. At
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the completion of the ADD cycle, the contents or result
of D register 81 are stored in LSR 78. If it is desired to
output the results of the arithmetic operation, then an-
other cycle is used to transfer the results from LSR 75
over B bus 73 to a selected output register such as one
of the interchange registers or bus register 99.

In FIG. 5, the input to D register B1 is either cable 44
or 44A of FIG. 4. Hardware error circuits 95 and error
register 93 of FIG. 5§ correspond both to the hardware
error circuits 52 and 52A of FIG. 4. External cables
97 A receive signals from the external registers 50 and
51 respectively for the two MPU’s.

AND circuits 98 of FIG. 5 correspond to the gates
XA, XB, YA, and YB of FIG. 4.

Each MPU is trapped to a predetermined routine by
a signal on trap line 17 or 18, respectively; the trap sig-
nal forces IC 66 to all zeroes. At ROS address 000, the
instruction word initiates X-trap routine or Y-trap rou-
tine (FIG. 6). For reliability purposes, it is desirable to
force MPUY to inactivity. This means that clock or os-
cillator 48 is gated to an inactive state. During normal
operations, clock 48 supplies timing pulses to advance
IC 66 and coordinate operations of the various MPU's
as is well known. Whenever MPUY has finished its
operations, it sets STAT D in register 89. STAT D indi-
cated MPUY has finished its operations as requested by
MPUX. The STAT D signal sets hold latch 99A indicat-
ing that MPUY is inactive. Hold latch 99A gates clock
48 to the inactive condition. When MPUX traps
MPUY, not only is IC 66 preset to all zeroes, but hold
latch 99A is reset. Clock 48 is then enabled for operat-
ing MPUY.

MICROPROGRAMMING GENERALLY

FIG. 6 shows general relationships between the mi-
cro-routines of MPUX and MPUY. This showing is
greatly simplified to give a general impression of how
the micro-routines cooperate to perform 1/O controller
functions. Many of the functions performed by these
micro-routines have been performed before in other
1/O controllers, usually by hardware sequences. Some
micro-routines of lesser importance to the present in-
vention have been omitted for clarity. The described
routines were selected to illustrate the operating rela-
tionships of MPUX, MPUY, data flow circuits 13,
MTU’s, and CPU in evaluating subsystem performance
by concurrent diagnostics as more clearly brought out
later.

X-idlescan 120 and Y-idlescan 121 monitor pending
status, interrupt status, and provide intercommu-
nication between the two MPU’s for ascertaining avail-
ability of the 1/O devices. X-idlescan 120 includes trap-
ping MPUY via Y-idlescan 121 for polling 1/O devices
via SDI 157 to determine availability of an addressed
MTU. Included in X-idlescan is a wait routine which
idles MPUX until trapped by a channel. The channel
traps MPUX to ROS 65 address 000. At MPUX ROS
address 000, X-trap 122 begins. During the execution
of X-trap routine 122, MPUY is trapped to ROS ad-
dress 000 to later execute Y-trap routine 123. In X-trap
122, CTO is sensed for initial selection. If the initial se-
lection tag is active, X-trap routine branches the micro-
program to X-initial selection 12§, If there is no initial
selection, then either X-RESET 126 or an ALU diag-
nostic within diagnostic routine 127 is performed. Di-
agnostic routine is shown in part in flowchart form in
FIG. 7. Upon completion of these functions, X-idlescan
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120 may be re-entered to complete MTU scanning
operations. Initial selection 125 is responsive to certain
hardware errors received at 128 (sensed as described
with respect to FIG. 3) to stop 1/O controller 11 for in-
dicating detected hardware errors.

During an initial selection, X-polled 129 is entered to
further identify the channel request. Also, certain
branch conditions are set up in LSR for use later by X-
termination 130. MTU address verification may be per-
formed. Upon completion of the branch setups, the X-
polled 129 initiates X-status 132. X-status 132 acti-
vates CTI to send tag signals to the channel interface
indicating controller status in response to the previ-
ously received requests. Based upon the branching set
up in X-polled 129, the microprogram execution may
follow several routes. These primarily end up in X-
termination 130 which terminates the MPUX opera-
tion. MPUX then scans for further interrupts. With all
scanning completed, MPUX waits for further instruc-
tions from either channel 114 or 118.

Another routine is service return (SERVRTN) 135§
used in conjunction with the channel interface circuits
152 and 153 for timing and control purposes during
data transfers. The operation of the above-referred-to
data channel in Moyer et al. is implemented by
SERVRTN 135, Another possible routine entered from
initial selection 125 is X-mode 136, which determines
the mode of operation in the controller in response to
channel CMDO (command out) signals. X-read type
and test 137 is entered in the event the initial selection
results in a read operation. X-read type and test 137
traps MPUY to predetermined ROS control memory
addresses for initializing a read operation, within
MPUY. In a similar manner, X-write 138 is entered
and also traps MPUY to another subroutine for initial-
izing a write operation. Error status 139 transfers error
information to CPU. This routine is closely associated
with initializing I/O controller 11 for read and write.
Sensc 140 is entered in responsc to a channel sense
command. Sensing transfers sense bytes to CPU for
analysis. X-termination 130 also traps MPUY in con-
nection with the selecting activated MTU's and for per-
forming other functions in connection with terminating
an operation previously initiated through a channel.
MPUY micro-routines respond to MPUX microrou-
tines for controlling various MTU'’s via SDI 157. These
micro-routines also transfer information control sig-
nals, I/O devices, and SDI 157 to MPUX for retransmit-
tal to channel and CPU. Upon being trapped by
MPUX, Y-trap 123 obtains an MPUY ROS address
from XB register and then branches to that address.
Such ROS addresses are the first instruction address of
several MPUY microprograms. For example, one ad-
dress initiates diagnostic 142. Diagnostic 142 may initi-
ate one of several microprograms for effecting opera-
tions in CU 11 or an MTU for diagnostic purposes.
Such program connections are not shown.

On the other hand, Y-trap routine 123 may branch
to Y -initial selection 148 to initialize MPUY for activ-
ity set forth in additional control signals from MPUX
in registers 14, This may include an initiation of status
149, termination 147, or Y -idiescan 121, The MTU op-
erating routines 143-146 may also be initiated from ini-
tial selection 148. In addition to exchanging control sig-
nals via registers 14 and 15, status information is freely
exchanged between the two MPU’s for microprogram
coordination.
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MICROPROGRAM SEQUENCE FOR MPUX
ENABLING CONCURRENT DIAGNOSTICS

A simplified flowchart later shows microprogram
flow for setting and sensing chained and diagnostic
flags effecting concurrent diagnostics. MPUY micro-
programs are subservient to the described micropro-
gram for effecting certain diagnostic functions not nec-
essarily associated with enabling concurrency and,
therefore, are not described. LSR 75 in MPUX retains
diagnostic and operating flags upon which the micro-
programs branch to various sequences for effecting the
designated concurrent operations. For ease of refer-
ence, a partial LSR map for control flags in MPUX
LSR 75 is set forth below:

TABLE II

Seleeted Diaghontic Flaga

Reginter and Bit Flag
4.0 DIAG MODE
4-1 BLK INT
4-2 FORCE DVE BSY
4-3 ARM CUB
4-4 BLK UC
4-5
4-6
4.
Selected Operation Flags
Register and Bit Flag
5-0 CHAIN A
5-1 CHAIN B
5.2 REW/DSE
5-3 OP COMPLETE
5-4 UNIT CHECK
5.5 ENABLE
5-6
5.7
6-0 OPIN
6-1 STATIN
6-2 CUB-A
6-3 CUB-B
6-4 ADDRI
6-5 SVCl
6-6 CUR
6-7 DE
7-0 DEPRIME
4-0 DEPRIME

In the flowchart below, cach major sequence step is
listed, followed by the description. Entry to the various
sequence steps is from the immediately preceding step
unless otherwise indicated after the word “‘Enter.”” Exit
from the sequence step is to the immediately following
listed sequence step unless otherwise indicated. The
function is described in abbreviated form indicating the
function performed during the particular step. That is,
each step represents several micro-instructions in
MPUX, the exact code listing being one of program-
ming design not necessary to practicing the present in-
vention. Following the flowchart, a brief description
ties selected steps of the microprogram flowchart into
the functions performed for concurrent diagnostics.
Reference to particular steps in this flowchart will be
by reference to sequence step number.

SEQUENCE STEP M1 - X-IDLESCAN 120

Enter From: M19 when DE STS # ; M16 when
CHAIN (entry from M16 only when not chained).

Function: Scans to find pending status in subsystem
such as interrupts, device ends, etc.

Exit To: M2 at end of scan or detection of interrupt,
device end, or status to be reported to CPU, raise
REQIN upon exit; M3 when trapped by channel or
hardware.
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SEQUENCE STEP M2 — X-IDLEPEND (A PART of
X-IDLESCAN 120)

Enter From: M1; M20 when SUPPRO (M20 entry
only when SUPPRO from channel is inactive which
indicates channel has completed its sequence).

Function: Wait for channel SELO.

SEQUENCE STEP M3 — X-TRAP 122

Enter From: By trap only.

Function: On trap by channel, logic 150 or 151 set
branch conditions in branch control 41. Micropro-
gram scans these branch conditions to enter a mi-
croprogram corresponding to a channel command.

SEQUENCE STEP M4 — INITIAL SELECTION 125

M4A Function: Perform initializing functions as de-
scribed in patents showing channel operations.
Below are particular functions related to concur-
rent diagnostics as implemented in [/O controller
11,

M4B Function: BOC Not Chained, Go to M4C; BOC
Chained, skip M4C, go to M4D (maintain diagnos-
tic mode). (Never chained on first command of a
chained sequence).

M4C Function: Reset all LSR diagnostic flags. This
is done on first command of any chained sequence
initiated by an SIO (start 1/O). See remarks of ef-
fect on concurrent diagnostics. Since chaining has
been broken, CPU is indicating to I/O controller
that the diagnostic procedures have been com-
pleted. Accordingly, all diagnostic flangs including
BLT INT are reset for enabling usual data process-
ing operations.

M4D Function: Initial status bytes from LSR 75 are
transferred to CBI with STATIN activated on CTI
in accordance with patents describing channel
operations. The chained condition in I/O controller
11 is reset if SUPPRO is inactive and continues set
if SUPPRO is active. This enables the CPU to ei-
ther selectively continue the chain or break it after
execution of the command in step MS. CUB is acti-
vated in the channel interface not chained.

SEQUENCE STEP M5

Function: Detect for a rewind (REW) or data secu-
rity erase (DSE).
Exit: 0 exit to M10 for executing command. 1 con-
tinue on testing chain.
SEQUENCE STEP Mé

Function: Test for chained condition in an interface.

Exit: 0 exit to M9. 1 continue testing for forcing un-
usual conditions on interface.
SEQUENCE STEP M7

Function: Test LSR flag to see if device busy (DVE
BSY) is to be sent to CPU. 1 exit to M10 for exe-
cuting command. 0 perform M8,

SEQUENCE STEP M8

Function: Set LSR hold status. This status indicates
a free-standing or time-consuming operation to be
performed by an 1/O device upon completion of
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initiation of 1/O device function. CU will continue
to do other things and will not send ending status
to channel for device until a DVE is received.

SEQUENCE STEP M9

Function: Set LSR REW/DSE FLG. This indicates to
the microprogram that an REW/DSE is being per-
formed by the addressed MTU. There is one flag
for each 1/O device or MTU. This flag is used dur-
ing IDLESCAN 120 for checking whether or not
the REW/DSE is still being performed by the ad-
dressed MTU.

SEQUENCE STEP M10

Function: Executes channel command. This may be
aread, write, sense, or print in accordance with /O
subsystem functions as related to the CPU.

SEQUENCE STEP Ml11

Function: Sense for REW/DSE. 0 exit to M13 for as-
sembling ending stat< (do not have to wait for
completion of I/O device operation). 1 exit to M12.

SEQUENCE STEP M12

Function: Check for
REW/DSE.

Exit: 0 device has completed free-standing operation,.
Return to 1 for scanning activity of other devices.
1 wait loop for completion of 1/O device operation.

DVE from device doing

SEQUENCE STEP M14

Function: Assemble ending status. Various indicators
in LSR 785, as well as latches in CU, are sensed and
assembled into a fixed number of sense bytes for
transmittal to the 1/O channel simultaneously with
STATIN in step M15.

M14A Function: Sense for block interrupt flags, i.e.,
determine whether or not the unit check (UC) can
be sent to channel.

Exit: 1 exit directly to M15 for sending ending status
to CBL. 0 block interrupt is off, CU must check for
UC condition.

M14B Function: Check LSR 78 for “'send UC" flag.

Exit: 0 not UC, exit directly to M15. 1 UC condition
is sensed without a block interrupt. Exit to M14C
for adding UC to ending status.

M14C Function: UC sense bit in LSR status byte is
set in preparation for sending UC status to channel
in CPU.

SEQUENCE STEP M15

Enter: Steps M14A, B, or C.

Function: Transfer status information to CPU. Status
byte from LSR 75 is supplied to CBI while simulta-
neously STATIN bit is activated on CTIL. If SUP-
PRO is received from connected channel, the
chaining latch in CU is set for continuing the diag-
nostic or chaining operation.

SEQUENCE STEP M16

Function: Check for chaining condition.

Exit: 0 return to M1 for IDLESCAN operation, i.e.,
all channel commanded functions have been com-
pleted. 1 continue on chained operation.



3,806,878

19
SEQUENCE STEP M17

Function: Reset all CTI's.

SEQUENCE STEP M18

Function: Check for ARM CUB flag.
Exit: 0 to M20. 1 exit to M19.

SEQUENCE STEP M19

Function: ARM CUB sets flag in LSR 75 for supply-
ing a CUB signal in response to the next received
channel command (note that chained condition is
maintained).

SEQUENCE STEP M20

Function: Since chain command has been received,
SUPPRO is active. Wait loop in M20 until SUP-
PRO is deactivated, then go to step M2.

With regard to the above flowchart, in step M4B, the

CU will never be chained if the command being re-

15

2(

20

ceived is the first command in a set of chained com-
mands or the only command. Accordingly, the block
interrupt flag (BLK INT FLG), as well as all other diag-
nostic flags, is reset in step M4C. To maintain the BLK
INT FLG during a chained diagnostic operation for
preventing the control unit from interrupting with end-
ing device status, all SIO's must have a SET DIAG-
NOSE command with a channel control word (CCW)
indication BLK INT FLG being set. This set of opera-
tions interlocks the diagnostics from other data pro-
cessing operations which are operating concurrently.
Data processing operations, whether or not chained, do
not use SET DIAGNOSE; and, therefore, the BLK INT
FLG will never be set during normal data processing
operations. Also, upon dropping a chained condition
by not supplying SUPPRO, the block interrupt and
other diagnostic flags are reset enabling the CU to re-
turn to data processing operations. Accordingly, the
BLK INT FLG will only be activated from the SET DI-
AGNOSE following an SIO to the beginning of the next
S10.

MPUX (ALU-1) PARTIAL MICROCODE LISTING

LOC OBJECT STMT  SOURCE STATEMENT -
985#.‘..‘.‘.!.‘.“.‘l‘..‘t‘tt't".tt.t..".'ll“'t‘t““O..‘l‘.".‘..‘.....
CODE 986+%  ALU2 IS ALWAYS SLAVED TO ALU1. ANY OPERATION EXFCUTED BY ALU2 .
987+%  MUST ALWAY BE INITIATED BY ALU! VIA A XOUTB. THE XOUTB BY ALUY .
388+%  TRAPS ALU2 TO LOCATION 000. ALU2,BEGINNING EXECUTION AT 000, .
389+®  FETCHES AN INDEX BYTE FROM ALU1 AND MOVES IT TO THE INSTRUCTION
390+% . COUNTER. THE INDEX BYTE WILL POINT TO ONE OF THE BRANCH INSTRUCT- ¢
931+¢ | [ONS IN THE BRANCH TABLE. THE SELECTED BRANCH INST WILL BE .
992+% ' FXFCUTED AND THE DESIRED ROUTINE WILL BE ENTERED. WHEN THE .
933+%  SELECTED ROUTINE COMPLETES, STAT D WILL BE SET INDICATING TO .
994+%  ALU1 THAT THE DESIRED FUNCTION HAS BEEN COMPLETED. ALU2 WILL THEN *
995+*  BE HELD AT LOCATION 000 UNTIL ACTUATED BY ALU1 VIA XOUTB TRAP »
9964—'".“‘.‘.‘O‘.‘..“".‘.‘.l“l““l.“ttt.“t'“'tlt‘“-...O‘...‘..‘tl‘
000000 5788 . 999 BYPASS XFR  WORK2,XINB FETCH ALU1 INDEX
000001 0800 1002 STO  STATIMG,ZERO CLEAR STAT IMAGE REG
000002 1800 1005 STOH STATIMG,Q CLEAR STAT IMAGE REG HIGH
000003 4828 1008 XFR  STATIMG,STAT CLEAR ANY OUTSTANDING STATS
000004 5722 1017 XFR  WORKZ2,IC MOVE INDEX TO INST CTR
000005 6000 1014 NDXTST3 BU EXECTST3 GO DO ALU 2 CHECKOUT
000006 6000 1017 NDXDES  BU EXECDES HIO NOT OPRTING--GO DESELECT TU
000007 6000 1020 NDXPOLL BU EXECPOLL GO POLL DEVICE FOR STATUS
000008 600C 1023 NDXGRST BU EXECGRST GO DO GENERAL RESET
000009 6000 1026 NDXSRST BU EXECSRST GO DO SELECTIVE RESET
00000A 60C0 1929 NDXSDE  BU EXECSDE GO SET DEVICE END
00000B 6007 1032 NDXABRT 8U EXECABRT GO STOP THE DEVICE IF GOING
20000 6000 1015 NDXDMR  BU EXECDMR GO DO DIAG MEASERE
000CGD 6000 1038 NDXAXESS BU ACCESS GO GET READ ACCESS TIME
00000F 4990 1041 NDXFLAGS XFR  FLAGS,XINA BRING IN FLAG BYTE
0C00CF 104 3+NDXSNSR  EQU  *
90C00F 6000 1045 SRETURN? BU ZAPIM USE ON SENSE RESET & SEL RESET RETURN
000010 4990 1048 NDXFLAG2 XFR  WORKS,XINA GET TUBO MASK (SET FLAGS #3)
n00UlS 1050 +NDXFSF EQU A 45" . ) DU FORWARD SPACE FTLE
0000 1051+NDXERS  FQU  X'31' | GO DO FRASE TO END OUF TAPE{EQT)
000037 1052+NDXFSR EQU  X'37' , CO DO FORWARD SPACE. RECORD
N00a33 105 3+ NDXRDE EQU X33 GO DO RFEAD FORWARD
00003C 1054+NDXBSF FQU  X'3C' GO [X) BACKSPACE FIIE
0Q0Q3E 1055+NDXBSR  EQU  X'3E' GO DO BACKSPACE RECORD
00003A 1056+NDXRDB  EQU  X'3A' GO DO READ BACKWARD
000013 1057 +NDXWRT  EQU  X'13' GO DO WRITE OPERATION
000020 1058 +NDXWTM  EQU  X'20° GO DO WRITE TAPE MARK
000022 1059+NDXERG  EQU  X'22° GO 40 ERASE RECORD GAP
J0002F 1060+NDXRWD  EQU  X'2F* GO DO REWIND
200029. 1061+NDXRWU  EQU  X'29° GO DO REWIND UNLOAD
0000ED 1062+NDXSTS EQU  X'ED' GO DO INITIAL STATUS
Q000K 1063+NDXSNS  EQU  X'E1' GO DO SENSE QP
000000 1065 HEGIN CSECT
1066 o/ ALU': BEGIN o/
1067 *es POWER ON RESET IS5 CHECKED FIRST 10 INSURE THAT LSRS HAVE GOOD
1068 #*e¢ PARITY PRIOR TO THE ENSUING ALU OFS.
000000 2F)4 1070 CHKRSTS BOC  PWRRST,EXECRST BRANCH 1F POWER ON RESET
00000 ! 2CQu 1073 ROC  NGENR,NORESETS ARANCH [F NOT GENERAI RESET
000002 C1EQ 1076 AND  CTIMAGE,X'FO' CLEAR CHANNEL. TAGS
4150 1079 XFR  CTIMAGE,CTI SET 10 HARDWARF

000003
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BOPRISENRINAGEIISEENEIOEINN0e0s A FAI] CHECK $esesenssnsssersnssssssess
¢ EACH TIME ALU1 IS TRAPPED TQ LOC 0, THE ALU HARDWARE ERROR,REGS ARE®
* TESTED FOR A FAILURE. THE TWO EXCEPTIONS ARE:

. 1. POWER ON RESET

. 2. A PRIOR FAILURE THAT HAS NOT BEEN CLEARED BY A SENSE OP

* ONCE A FAILURE HAS BEEN DETECTED, THE ALU ERROR REGS ARE SAVED [N

®* SRS AND WILL REMAIN UNTIL A SENSE OP 1S ISSUED. THE ALUFAIL FLAG

* PREVENTS OVERLAYING THE LSRS WHEN THEY ARE HOLDING PRIOR ERROR DATA
* THE FIRST SIO/TIO (OTHER THAN SENSE} SUBSEQUENTLY ISSUED TO THE
*CONTROLLER AFTER AN ALU FAILURE WILL BE UNIT CHECKED. SUCCEEDING

* SI0/TI0'S WILL RECEIVE AVAILABE STATUS [F THE ONLINE PROGRAM CHOOSES

* TO IGNORE THE INITIALLY UNIT CHECKED SIO/TIQ.
SORISECBICERINREESNIIRILEACUSUCISINSIERSEIRNEININRIPINEEEOOSOSOROIEONINS

LK S 2N BE BN BE BN B WY )

NORESETS STO XOUTAIM,O CLEAR DATA FLOW CROSSOVER

ANDM FLAGS2,ALUFAIL MASK FOR PREVIOQUS ALU FAILURE
BOC DREG1, ANYMOR BRANCH IF THERE WAS
XFR ALU2ERR,EXT FETCH AI.U2 HARDWARE ERRORS
XFR ALUYERR, HDWR FETCH ALU1 HARDWARE ERRORS
BOC ALUR,HNDLERR BRANCH [F ANY ALU ERRORS
ANYMOR BOC ALUR,CLEARIT BRANCH IF FRROR TO CLEAR
SETABRT S8TO XOUTBIM,NDXABRT-ALU2BRT SET XOUTB IMAGE FOR USE LATER
AND FLAGS 2, X co' CLEAR FRU REGI EXCEPT FAIL FLAGS)
AND REQTAGS ONES-15 MASK ALL REQUEST DOWN
XFR REQTAGS ,MIST RESET TO HDWE
BOC MIFTR,MIFTR?Z BRANCH IF MIS AVAILABLE ese
SETHOLDA ORI CTIMAGE ,HOLDA RAISE CHAINING HOLD LINE
CHKISEL BOC ISEL, INSELCHK BRANCH IF CHANNEL POLL OR SELECT
XFR XQUTBIM, XOUTB TRAP ALUZ TO INITIALIZE
BOC NGENR, CKSELRST BRANCH IF NOT GENERAL RESET
EXECRST BU GENRESET GO DO GENERAL RESET
CKSELRST BOC SELRST, SELRTNO DO SELECTIVE RESET RQUTINE.
GODOALYU BU ALUCHECK DO ALU CHECKOUT.
SELRTNO BU SELRESET GO DO SELFCTIVE RESET
HNDLERR STO FRUREG, G CLEAR SENS FRU REG
XFR FLAGS2, AR MOVE FAIL INDICATOR TO ALU A REG
XFRH LSR SET HIGH LSR'S
ORI FRUREG, 0 MOVE FAIL IND. INTO SENSE FRU REG
XFR LSR SET LO LSRS
CLFARIT ORI FLAGS2,ALUFAIL+FORCEUC OTHERWISE SET FAIl FLAGS
BOC SELRST, SELRTNO BRANCH IF SELECTIVE RESET
XFR CLEAR CLEAR THE ERROR
BU SETABRT RETURN TO MAINLINE

(AR AR A Rl R R R R N R 2 2 R R 2 R R R R R 2 R R R R R R RS R 2R )

* WHEN INSELCHK IS REACHED WE HAVE BEEN TRAPPED FOR INITIAL SELECTION *
* OR A POLL. IF ADDRESS OUT 1S UP---INITIAL SELECTION IS INDICATED. .
SESPENINEL IS SIPENENIESIRERNIRSNSOI RIS ISENTEIISNIININTIOENPENISOENS

INSELCHK BOC ADROQUT, SIORTN BRANCH IF SIO, 1F NOT, POLL ACC
ANDM FLAGS,STATPNDG+STACK TEST FOR PENDING ORASTACK
BOC DBUS, POLLED BRANCH IF NOT PNDG OR STACK.
BU INTFCHK GO HANDLE PENDING STATUS

SRS LIS EEEI R AN SRS RSN RSN R IR EEE LU SRR SN LBESEISIEISEEICEERERSERSESEDN

& POLL ACCEPTED. IF STATUS IS PENDING OR STACKED THE PENDING ADDRESS *

* REG IS USED TO VERIFY THE CORRECT CHANNEL. OTHERWISE THE

* CONTROL UNIT ADDRESS FOR THE CHANNEL POLLING IS MOVED FROM CHANNEL

* BUS QUT TO THE PENDING ADDRESS REG. IF STATUS IS DUE TO A SECURITY e

* DEVICE END OR DEVICE END DUE TO A PRIME, ALUZ WILL BE SPINNING :
.

¢ WAITING TO CLEAR THE DEV END CONDITION IF CHANNEL ACCEPTES STATUS.
L T e R e R Y T P I YT Y T

POLLED XFR CURADDH, CBO GE1 CU ADDRESS FROM HARDWARE
AND PNDADDR, X' OF’ CLEAR HIGH ORDER
XFR CURADDR, AR MOVE CU ADDRESS TO ALU INPUT REG
ORI PNDADDR, ZERO MERGE DEV AND CU ADDRESSES
INTFCHK XFR PNDADDR, CBI MOVE ASSEMBLED ADDRESS TO CHAN BUSIN
ORI CTIMAGE,ADDIN+OPIN RAISE OP AND ADDRESS IN
XFR CTIMAGE,CTI SET TO HDWE

AND CTIMAGE,ONES-ADDIN RESET ADDRESS-IN IN IMAGE REG
see IF MIS GO CHECK FOR PROPER INTERFACE POLLING .
BOC MIFTR,MIFTROO BRANCH IF MIS AVAILABLE LA dd

s®s CHECK TO SEE IF CONTROL UNIT END SHOULD BE ADDED TO STATUS
NOTBINT' ANDM FLAGS,CUEA MASK FOR CONTROL UNIT END A
BOC

DBUS, MOVEQUT BRANCH IF OFF

DOACUE ORI PNDSTS, CUE SET CUE IN STATUS
MOVEOUT EQU .
SETLINK STO LINK1,SRETURNO ACCEPTED STATUS RETURN

STO LINK2,SRETURN? STACK STATUS RETURN

STO LINK3,PRETURNG . HALTI/O RETURN NCT OPERATING
cMoup 80C CMDOUT , RSTADDIN WAIT COMMAND OUT RTSE

BOC ADROUT , PRETURNO BRANCH IF HIO

BU CcMoup WAIT

S00005SUNIPENEIINENINSEISISILINIANEIIESLOLURIPENENISSEIESERNEISEOENOIOS
* ENTRY TO THIS SUBROUTINE IS FROM: CONTINIT AND CLEANIT AND MODELINK ¢
* PRIOR TO PRESENTING INITIAL STATUS TO CHANNEL. [F CHAINING 1S NOT INe
* EFFECT THE FIRST TWO DIAGNOSTIC FLAG BYTES WILL BE CLEARED AND BYTEO‘
* PASSED TO ALU
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LTNK4 , STATRTN-BEGIN

24

RETURN FOR MODE CMDS
SET CTL AND BURST CMD RETURNS

GODODIA ANDM FLAGS,CHAIN MASK FOR CHAIN FLAG
BOC DREG7,ALU2DIA BRANCH TF ON
XOM CURCOMM, X 'B8B' MASK FOR LWR COMMAND
BOC DBUS,ALU2DIA BRANCH IF SO
XOM CURCOMM, X '0B’ MASK FOR DIAG WRT
BOC DBUS , ALU2DIA BRANCH IF SO
5TC SETDIA!,0 CLEAR FLAG BYTE ONE
STO SETDI1AZ,0 CLEAR FLAG BYTE TWO
ALUZ2DIA XFR SETDIA},XOUTA MOVE FIRST FLAG BYTE TO ALUZ
ORI STATIMG,SETSTATD SET STATD TO INDICATE SNS RESET
XFR STATIMG,STAT SET TO HARDWARE
AND STATIMG ,ONES-SETSTATD RESET STAT D IN IMAGE REG
STO WORK2,NDXFLAGS-ALU2BRT FETCH_ALU2 SET DIAGNOSE [NDEX
XFR WORK 2, XOUTB KICK ALU2 OFF TO FETCH BYTE
XFR LINK4, IC RETURN TO INITIAL STATUS

Cessers e EassRRsnseRnssnstnnsss STATHIS SUBROUTINF sessecéssssossssse
* THF STATUS ROUTINE HANDLES INTFRLOCKING OF INTERFACE LINES AND .
* RRANCHES TO THE APPROPRIATE SUBROUTINE DEPENDING ON THE CHANNEI .
* RESPONSE TO STATUS IN. THE INTERFACE WIlL ALSO BE MONITORED FOR A .
* HLO CONDITION, AND THE LINK RETURN WI1LlL BE EXECUTED IF HIO SHOULD b
: OCCUR. IF THE CHANNEL ERRONEOUSLY STACKS CLEAN INITIAL STATUS A *

L
. .

HANG WILL OCCUR IN THE INTFERR LOOP
CESSANENENBENPISHIEANSETASNEENINEORINEAINIOIINIIIENISIEsINSINIISINRSS

SRETURNO BU TERMACC RETURN FOR ACCEI'TED STATUS
SRETURN1 BU TERMSTAK RETURN FOR STACKED STATUS
SRETURN2 BU SENSED RETURN TO SENSE ROUTINE
SRETURN4 BU CONTSERV RETURN FOR SERVICE
SRETURNS B8U CONTSTAK RETURN TO STACK

SRETURNG BU CLEANGO RETURN FOR ACCEPTED STATUS

DEF INE ENTRY POINT

RESET ADDRESS-IN TO HDWE
DEFINE ENTRY POINT

HALT I/0 LINK

SVC OUT UP WAIT FOR DROP
CMD QUT UP WAIT FOR DROP
MOVE STATUS TO BUS IN
MASK STATUS IN TAG UP
RAISE STATUS IN

MASK STATUS IN DOWN
RETURN FOR STACKED CLEAN [NIT STS
HALT 1/0 LINK

STACK LINK

ACCEPT LINK

STATRTN EQU  *
RSTADDIN XFR  CTIMAGE,CTI
STAITRTN EQU  *
SVCOUTUP BOC  ADROUT,HIOLINK
CMDOUTUP BOC  SVCOUT,SVCOUTUP
BOC  CMDOUT,SVCOUTUP
XFR  PNDSTS,CHI
ORI  CTIMAGE,STSIN
XFR  CTIMAGE,CTI
AND  CTIMAGE,ONES-STSIN
*®

INTFERR EQU

WATESUM BOC ADROQUT ,HIOLINK1
BOC CMDOUT, STAKLINK
80C SYCOUT, TAKELINK
B8U WATESUM

SRS IBISIEI SRR IE IS ENENEENIINRAIIESICEELINENOANTINRRINEINIBRNOIS
$THE STAKLINK OCCURS WHFNEVER COMMAND COUT ANSWERS STATUS IN. THE STACK®
SFLAG 1S SET FOR NON-STACKABLE STATUS AND [.INK2 RETURN EXECUTED. .
¢ CHAINING IS KESET FOR ALI. STATUS FXCFPT A CHANNEL END ALONE (CONTROL®

.

* MDD INITIAL STATUS)
NP E RSN RIESIEINBUCESEABEFININSEEINAESAREPIOIECUBINIISICEOBINORIRIEPS

STAKDISC XER CTIMAGE,CTI RISET OP IN RAISE CUB

STAK[.INK AND FLAGS,1ONES-CHAIN RESE1T CHAIN BIT

XOM PNDSTS, DEVEND MASK FOR DEV END ALONE STATUS
BOC DBUS, NOSTACK BRANCH 1F SO
XOM PNDSTS, DEVEND+UNITCHK 1S STATUS READY DROP ON REW/DSE
BOC DBUS , NOSTACK BRANCH IF YES TO PREVENT STACK
XOM PNDSTS, BUSY MASK FOR BUSY ALONE IN STATUS
BOC DBUS , NOSTACK BRANCH 1F IT IS TO PREVENT STACK
XOM 2NDSTS, CUE IS IT CUE ALONE
BOC NBUS , NOSTACK BR IF SO
OR1 FLAGS, STACK SET STACK BIT

STOPLINK XFR LINKZ,IC XFR LINK TO IC

NOSTACK BU TERMSTK) GO RESET CHAN TAGS

“..l."...."..‘.."‘O.ll...‘.l‘l".“.l‘l'-..‘.‘...‘....-...'.l"“"

oTHE TAKELINK ROUTINE IS ENTERE

D BY SERVICE OUT RESPONSE TO STATUS IN.*

oTHE CHAIN, STACK, AND STATUS PENDING FLAGS ARF MANIPULATED AND CUE .

$FOR SELFCTED CHANNEL IS
*1S ALSO MAINTAINED HERE

*LINK1

RESFT. THE ALLOW DATA SECURITY ERASE FLAG .
DEPENDENT UPON CHAINING. HRETURN IS VIA .

“....““l..“‘..l.‘l.l.“.““‘.‘l‘.."“.tl“.l...‘....“‘..‘...“l.

TAKEDISC XFR CTIMAGE,CTI] RESET OP IN RAISE CUB
BRU SKIPSUPO SKIP CHAINING CHECK
TAKELINK BOC SUPD, SETCHAIN CHAIN INDICATION

SK1PSUPO AND
.
AND

TAKELIN1 ANDM
BOC

FLAGS, CUEA+CUEB+ INTFB+CONCON RESET CHAIN,STATUS PENDING

AND STACK FLAGS

FLAGS1,0NES-ALLOWDSE RESET ALLOW DAT SEC ERS FLAG

PNDUSTS,CUE
DRUS, SERVLINK

DID WE PRESENT CONTROL UNIT END
BRANCH 1F NOT

ses A CUE WAS PRESENTED--DETERMINE THE SELECTING CHANNEL AND RESFET

sss THE CORRESPONDING CUE FLAG
BOC MIFTR,MIETRO)

RSTCUEA AND FLAGS ,ONES-CUEA

SERVLINK XFR

BRANCH IF MIS AVAILABLE e
RESET CUE A FLAG

LINK1, IC XFR LINK TO IC
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1504 SETCHAIN ORI FLAGS,CHAIN SET CHAIN FLAG

1507 OR1 CTIMAGE ,HOLDINT RAISE HOLD INTERFACE BIT

1510 XOM CURCOMM, X' 17"’ IS LAST COMMAND ERASE"

1513 BOC DBUS, ENABLDSE BRANCH IF SO

1516 AND FLAGS?1,ONES-ALLOWDSE RESET DSE BIT

1519 SKIPIT AND FLAGS,CHAIN+CUEB+CUEA+INTFB+CONCON RESET OTHER FLAGS

522 BU TAKELINY

1526 ENABLDSE ORI : FLAGS),ALLOWDSE SET THE ALLOW DSE BIT

1529 BU SKIPIT RETURN

1533 AN IBEBIEENNIBEOINIONRIININIRNINIRINEININENIONIGNTISINBERNICININERGRSS
1534 ® H1O LINK IS FNTERED IF ADDRESS OUT IS UP OR RISE WHILE THE STATRTN ®
15315 @ ISBEING EXECUTED. RETURN IS VIA LINK 3 WHICH IS SET UP BY THE .
1536 * STATRTN CALLER .
1537 000 RBIRENSAPESE0INENOUERUREEUSEINNRRIIEIEEENERIENEIEINSUEINORIROGSOIOS
1540 HIOLINK XFR LINK]3, IC GO HANDLE HKIQ

1544 HIOLINKY XO CTIMAGE,OPIN+CUBUSY RESET OP IN RAISE CUB

1547 BOC SVCOUT, TAKEDISC BRANCH TF STATUS ACCEPTED

1550 BOC CMDOUT , STAKDISC BRANCH IF STATUS REJECTED

1453 BU HIOLINK OTHERWISE GO TO HIO NOT OPERATING
1556 SRE0SSSAVINIISASANIEIOREINISIBISINISSOs S[(O ROUTINE evesssssessssnsncs
1567 & THE START 10 ROUTINE CHECKS FOR SHORT BUSY CONDITIONS. IF NONE FOUND®
1558 * [T BRANCHES TO THE NO SHORT ROUTINE TO ANSWER THE SIO. .
1550 00088800088 SRSRSSEREEETEetsUORstsststissasttissesttecersessneosessses
1562 SIORTN XFR CURADDR, CBO FETCH CURRENT ADDRESS

1565 XFR WORK1,CBO ADDRESS TO SCRATCH AREA

1568 STO LINK3, PRETURNO SET HIO I.INK FOR NOT OPERATING

1571 XFR XOUTBIM, XOUTB TRAP ALU2 TO 1.0C O

1574 ANDM  FLAGS,STATPNDG+STACK+CONCON MASK FOR PENDING OR STACKED
1576 * STATUS AND CONTINGENT CONN. FLAGS
1578 BGC DBUS , NOSHORT BRANCH [F ALL ARE OFF

158" BOC DREGé,NOTCONT BRANCH [F STACK

1584 BOC DREG6 , NOTCONT BRANCH {F STATUS PENDING

1587 STO PNDSTS, 0 CONT CONN--CLEAR THE STAUS REG

1590 NOTCONT  XFR PNDADDR , AR MOVE PEND ADDRESS TG AREG

1593 XOM WORK?1, 0 TEST FOR MATCH

1596 BOC |, DBUS, NOSHORT BRANCH IF MATCH

15738 NI sENEI TN OITCARO NSO ROttt it attnineitesdessnsnsnsoreosnsninse
1599 ®THF SHOKRTBUSY ROUTINE USES THE UPROGRAM TO MANIPULATE BUS [N ANU 4
1600 *TAGS IN FOR A SHOR'U BUSY SEQUENCE. CUE IS SET IN THE STATUS. .
1601 T e e e T Y L R R T T L L R L it ivhiddd
1603 SHORTBSY ORI CTIMAGE, CUBUSY SET UP CUB BIT IN CT! IMAGE REG

1606 XER CTIMAGE,CTI MOVE TO CHANNEL TAG IN REG

1609 OR1 PNDSTS, CUE POST CUE WITH STATUS

1612 BU TERMSTAZ2 GO RESET CUE LATCH FOR SELECTING
1614 » INTERFACE

1616 9S00 ERIRILIINEPEPENERPNERItEIDIeIsRIINININIRItENTIPIOIIOSILIEERIRIRIOIRSS
1617 *THE NOSHORT RTN ANSWERS ADDRESS OUT AND INITIALIZES ALU 2 TO ASSEMBLE®
1618 ®TU STATUS. VARIOUS FLAGS AND REGISTERS ARE INITTALIZED AND A CHECK e
1619 *I15 MADE TO SEE IF A HIO WAS RECEIVED BY HARDWARE AFTER OP-IN WAS .
1620 *RAISED. .
1621 SN NN EEPePEPENEISNINS0s0S0SENIRENEPIOEtRttetRsEssIeEIIRERSIIOIROERISISS
'624 NOSHORT ORI CTIMAGE,OPIN MASK OP IN UP

1627 XFR CTIMAGE,CTI RATISE OP IN

1630 STO STATIMG,0 CLEAR THE STATIMAGE REG

1633 STO PNDADDR, O CLEAR CURRENT ADDRESS REG FOR MASK
1636 XFR CURADDR, AR XFR SELECT ADDRESS TO ALU INPUT REG
1639 ORI PNDADDR‘O MOVE ADDRESS TO PNDG ADDRESS REG
1642 STRIPADD AND WORK1,X'OF' STRIP HIGH ORDER

1645 XFR WORK 1, XOUTA GIVE ALU 2 ADDRESS

1648 #%* DETERMINE WHICH CHANNEL IS SELECTING AND INITIALIZE THE STAT REG,
1649 ee¢ TU ADDRESS REG AND FLAGS REG.

1651 BOC MIFTR,MIFTRO3 BRANCH 1F MIS AVAILABLE b
1654 SETSWSEL AND FLAGS ,ONES-INTFB RESET B FLAG

1657 ANDM FLAGS,STATPNDG+STACK+CUEA ANY STATUS REING HELD

1660 CHKPNDG BOC DBUS, SETADDR BRANCH IF NONE PENDING

;563 BOC DREGS, STRTALU2 BRANCH [} STATUS PENDING

666 OR1 STATIMG,SETSTATC SET SHORT INIT SEL TO ALU2

1670 SETADDR STO XOUTBIM, NDXSTS FETCH ALUZ'S STATUS RTN IND

1673 STRTALU2 XFR STATIMG:STAT SET STATS 1O HDWE TNDEX
1676 XFR WORK 1, TUADR SET ADDRESS RFG

1679 XFR XOUTBIM, XOUTB TRAP ALU 2

1682 ORI CTIMAGE ,ADDIN MASKADDRESS IN UP

1685 XFR CURADDR,CBI RAISE ADDRESS ON BUS IN

1689 ADROQUTUP BOC ADROUT , SELOUTUP WAIT FOR ADRESS OUT FALIL

'692 SETADRIN XFR CTIMAGE,CTI RAISE ADDR IN FALL
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160G AFAEEAIRAIAEEILIORONERSFERINRAEREEICNR L 0IBINEBISEIGIRRAEEOINRINIEIOS
1696 *ASSEMBLE DATA FLOW MASK WHILE SYSTEM BRINGS UP CMD OUT. .
1697 2080 EREEEEACERSNEISCUSASUSEIPEUESSIEELtENEPsIEICIDEEPIEEISERETTERISTS
1700 MASEMBLE ANDM FLAGS,CHAIN SET UP FLAGS FOR TEST
1703 BOC DBUS, RSTDIAG IS CHAIN FLAG ON?
1706 ANDM SETDIA)Y,DIAWRT MASK TO TEST DIAG WRT BIT
1709 BOC DBUS , CHKFTR BRANCH IF DIAG MODE OFF
1712 ORI STATIMG,DIAGMCDE SET DIAG MODE BIT IN STAT REG
1715 XFR STATIMG,STAT SET STATS TO HOWE
1718 BU CHKFTR GO CHECK NRZI
1722 SELOUTUP BOC SELO, ADROUTUP BRANCH IF OP [N STILL
1725 PRETURNO BU HIONOP GO TO HIO NOY OPERATING
1729 RSTDIAG AND SETDIAY,0 RESET D IAG MODE BITS
1733 CHKFTR ROC MIFTR,SETSEV BRANCH TF SEVEN TK FEAT oo
1737 dHKNRZ -ANDM  RFQTAGS ,ANRZI CHECK FOR NRZI t1AG
1740 BOC DBUS, CMDWALT BRANCH |F NRZI BIT OFF
1743 ORIL XOUTAIM,NRZMODL SET XOUTA IMAGE NRZ BIT
170G 90080 SNSRI IINERIRAREREITRIEIERIORIISRURIRENREONEREBIONENtOREntOtsne
1747 * WAIT FOR AND PROCESS COMMAND OQUT. DETERMINE WHETHER OPERATION .
1748 * CAN PROCEED. .
174G 90090 0NSSIVNSEEIUSNIINSANNEOIOSENSNEIEIIONEBININIINSUNONINEOEPIOIEPERTES
1753 CMDWAIT BOC ADROUT, PRETURNO HALT 10 NOT OPERATING
1756 BOC CMDOUT, CMDWAITI FIRST COMMAND OUT
1759 BU CMDWAIT - WAILT
1763 CMDWAILIT1 AND CTIMAGE,ONES-ADDIN MASK ADDR IN DOWN
1766 XFR CURCOMM, CBO MOVE, COMMAND TO LSR
1769 BOC BQPE, CMDPARER BRANCH 1F CMD PAR ERR
1772 ®¢e [ M5 AVAILAHLL GO CHECK TO SEF [+ CONTINGENT CONNECTION FLAG
1773 ®e¢ [5 TO BE RESET
V175 BOC MIFTR,MIFTRO4 BRANCH TF MIS AVAILABILE
1778 CMDWAITA XHR CTIMAGE,CT! DROP ADDRESS IN
1781 ANDM FLAGS,STATPNDG STATUS PNDING
1784 BOC DBUS, CMDPROC NO, GO TO CMD PROCESS
1788 CMDWAIT3 ORM CURCOMM, ZERO 1§ IT TEST IO
1791 BOC DBUS, PENDLINK IF YES SEND STATUS
1794 ORI PNDSTS, BUSY 1F NO POST BUSY
1797 PENDLINK BU TERMSTAT GO TO RAISE STATUS IN
1801 CMDPROC BU COMDECOD GC DECODE THE CMD
180U S*PE OISR A0S0 IEREIINEISICSEIPINPIRIRSIIINENTOOERISINEAIINENENNNOIEPSEIDTETSE
1805 *THE COMPARER HANDLU'S BUS OUT CHECKS DURING COMMAND TRANSFER. *
106 96€20 000004000008 ISIEREITNEITIItItERSEsIsEsIttttsssieetssttseessssess
1808 CMDPARER ORI SNSSTS2, BUSOC - POST BUS OUT CHECK
1811 CMDPARO ANDM FLAGS,STATPNDG+STACK TEST FOR STATUS PENDING OR STACK
1814 BOC DBUS, CMDPAR1 BRANCH IF NO
1817 ORI PNDSTS, BUSY POST BUSY IN STATUS
1820 BU CMDWATITY GO TO STORE LINKS
1824 CMDPAR1 STO PNDSTS, UNITCHK POST A UNIT CHECK
1827 ORI FLAGS, STATPNDG POST STATUS PNDG FLAG
1830 AND FLAGS2,0NES-FORCFUC RESET FORCE UNIT CHECK FLAG
1833 STO XOUTBIM,NDXABRT-ALU2BRT [OAD ALU2 INIT ADDRESS
18136 XFR XOUTBIM, XOUTB TRAP AlLU2 TO PREVENT DE RESET
18139 XFR CTIMAGE,CTI] DROP ADDRESS-IN
184/ TERMSTAT GO TO STORE LINKS
1846 0005383080808 0088000 4040800 enss038 OPENERS $0808000308008004000006¢
1847 ¢ OPENERS WILL RESET THE PING HOLD LATCH IN HARDWARE IF THE COMMAND ¢
1848 * 1S OTHER THAN TIQ AND THE STATUS STACKED OR PENDING FLAGS ARE OFF. ¢
1849 * WHEN ALUZ2 COMPLETES ASSEMBLING THE DEVICE STATUS, THIS ROUTINE WILL *
1850 ® CHECK ALU2 STATS TO DETERMINE It THE DEVICE IS BUSY,NOT READY,OR HAS®*
1851 *A PENDING DEV END. IF NONE OF THE AFOREMENTJONED ITEMS APPLY THEN THE®
1852 *DEVICE IS AVAILABLE AND THE COMMAND WILL BE DECODED. ALU2 STAT COMBOS*
1853 *HAVE THE FOLLOWING MEANING: .
1854 = STATC=DEV END,UNT CHK{READY DROP WHEN DEV END WAS PRIMED) e
1855 » STATB AND STATC=DEV END DUE TO DEV END PRIME{REW-OR DSE) .
1856 * STATB AND STATD=DEVICE IS BUSY ¢
1857 * STATC AND STATD=DEVICE IS NOT READY .
1858 ¢ .
1850 S5 008 0080 80NSRSSTORICENINROEOIIsENIERtRINIEENRINsEstOPERIsOsIRERSEOTSTS
1862 RTNCOMR BU COMREJC1 RETURN TO COMMAND REJECT
1865 RTNSENS BU SENSEOK RETURN TO SENSE
1868 RTNPROT BU PROTEST1 RETURN TO CHECK FILE LPROTECT
1871 RTNTUTST BU TUTESTIT RETURN TO CHECK READY
1874 RTNTUTS1 BU TUTEST?2 RETURN TO DO SENSE RESET
1878 OPENERS BOC MIFTR,M1FTRO2 BRANCH IF MIS AVAILABLE
1882 OPENERS1 BOC STATD, ANYERRS IF ALU2 FINISHED,GO LOOK FOR ERROR
1885 BOC STATB,CHKBUSY IF ON GO CHECK FOR PENDING DEV FND
1888 BOC STATC,SEEIFUC BRANCH [F ON TO CHECK FOR DE, UC STS
1891 BOC ADROUT , PRETURNO HALT IQ?
1894 BU OPENERS? ALUZ STILL BUSY, GO BACK
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ses STAT C WAS ON
SEEIFUC BOC STATD, ANYERRS BRANCH 1F INT REQ
BOC STATB,CONTCHK1 BRANCH IF DEV END
ANDM FLAGS,STACK MASK FOR STACK LAG
BOC DBUS, SETDEUC BRANCH 1F OFF
ORI PNDSTS, DEVEND+UNITCHK OTHERWISE OR IN DE AND UC
BU CMDWAIT3 GO CHECK FOR TIO

SETNEUC  STO PNDSTS, DEVEND+UNITCHK SET UC,DE--READY DROP ON DEP DEV
BU CMDWAIT3

#e* STAT D WAS ON

ANYERRS BOC ALUR, CMDPARO BRANCH IF ANY ALU ERROR
BOC STATB, BUSYSTAT BRANCH IF BUSY CONDITION
ANDM FLAGS,STACK MASK FOR STACK FLAG
BOC DBUS , CONTCHK BRANCH IF OFF TO CONTINUE
BU CMDWAIT3 GO PRESENT STACKED STATUS

*se STAT B OFP--STATD ON---STATC EITHER
CONTCHK STO PNDSTS, 0 CLEAR PENDING STATUS REG

XFR  WORK1,XINB GET TU SENSE BYTF 0
ANDM  FILAGS,CUEA+CUEH MASK FOR CUE FLAGS
BOC MIFTR,MIFTR14 BRANCH IF MIS AVAILABLE
CUEASTS BOC DREG),CMDWAIT3 BRANCH 1F CUE ON A INTF
TUTSTRTN AND STATIMG,ONES-SETSTATC RESET STAT C IN TMAGE REG
XFR STATIMG,STAT SET TO HARDWARE
XFR I.INK4, IC RETURN TO TEST TAPE UNIT
ss% STAT B ON
CHKBUSY BOC STATD, ANYERRS IF ON MUST HAVE BEEN NORMAL END
LOOKAGIN BOC . STATC,CONTCHK1 BRANCH IF DEV SELECTED
BOC STATD, BUSYSTAT BRANCH IF DEV SWITCHED
BU LOOKAGIN GO LOOK AGAIN
¢ss STATS B AND C ON--STAT D OFF
CONTCHKY ANDM FLAGS,STACK MASK FOR STACK FLAG
BOC DBUS, CONTCHK?2 BRANCH IF OFF TO CONTINUE
ORI PNDSTS, DEVEND OR IN DEV END IN STATUS
BU CMDWAIT3 GO PRESENT STACKED STATUS
*®s NO STACKED STATUS
CONTCHK2 STO PNDSTS , DEVEND SET DEV END IN PENDING STATUS
BU CMDWAIT3 GO SET LINKS
BUSYSTAT STO PNDSTS, BUSY BUSY IN SCRATCH REG
BU PENDLINK GO TO RAISE STATUS IN
ORG BEGIN+X'10G’
SOBESELIBEEINTESINIERIOEIRAIRELEREIRNIORRESE ((UMMAN]D DFCODE *9sesssssesescess
* THE COMMAND WILL BE DECODED IF THEIR S NO STATUS PENDING OR .
* STACKED. EACH COMMAND( EXCEPT MODE TYPE) WILI. BE CHECKED FOR .
* DISCRETE CODES AND COMMAND REJECTED [F NOT RECOGNIZED, .

PEESNBNBONENSAS RPN EENERUSSIENEREREEIRISICIBSORICOSOSERISRONCSSURSEPERNOIES

COMDECOD ORM CURCOMM, O MASK COMMAND CODE FOR TESTING
BOC

DREG7?, IS60N BRANCH IF RIT 7 ON TO CHK BIT 6
BOC DREG6, READTYPE BRANCH IF BIT & ON [READ CMD)
BOC DREGS, CHKRDB BRANCH IF BIT 5 ON
BOC DBUS, DOTESTIO CHECK FOR TEST 1/0
BU COMREJCT GO REJECT COMMAND

SE PN NERI SRS RIS USERISSAENINSNESS0RIRIINEOIPRESNEINIOEBEEENESNEROREN

*COMMAND MUST BE CONTROL SINCE BITS S,6,AND 7 ARE PRESENT. .
SO ENSNINSINNENGOICISISISIIESINNENENSETIINNERENERENORSORIEPRINPINEINITR

CKDSE XOM CURCOMM,X'97" MASK FOR DATA SECURITY ERASE CMD
DBUS, DODSE BRANCH IF IT IS
SISNNISICUSESSESERIEISISS080¢ COMMAND REJECT #9008800c00000080s0s0s0080
* COMMAND REJECT WILL BE BRANCHED INTO BY SEVERAL COMMAND DECODE .
* ROUTINES. SENSE DATA WILL BE CLEARED AND COMMAND REJECT WIL! BFE .

* POSTED IN SENSE BYTE 0 *
R e T e e e L e T Y L R Y P L R Y Y

COMREJCT STO  LINK4,RTNCOMR SET OPENERS RETURN

BU  OPENERS GO CHECK DEV STATUS
CONTCMD BOC  DREGO,CKDSE BRANCH IF HI ORDER BIT IS ON

BOC  DREG!,COMREJCT COMMAND REJECT IF BIT 1 15 ON

BOC  DREG4,COMTESTA BRANCH IF CMD IS QOXX1111

BOC  DREGJ,COMTESTB BRANCH IF CMD IS QOX1Q11!

BOC  DREG2,DOBKSPBL IF 1, MUST BE BACKSPACE BLOCK
PESBINSNINENBERIRENENI NSNS OREBARENESENE NN NPEPSOSNIOSABUBENINSEDONEREETS
*REWIND IS DECODED AT THIS POINT. CAN WE PERFORM IT? MAKE TESTS .
CEOENSRPESRNEPROS RSSO NREOOSSACRSASEONSISERGRI NSNS NSRBIt NIISNONO0RORESS
DOREWIND STO  XOUTBIM,NDXRWD EMIT ALU2 BRANCH ADDRESS ##®

ORI  STATIMG,SETSTATA  SET RWD INDICATOR FOR CONTEND

XFR  STATIMG,STAT SET STATA IN HDWE
DORWD!  STO  LINK1,CONTINIT LINK TO CONTROL INIT STATUS

BU  TUTEST GO TO TU STATUS TEST
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31

COMTESTA BOC
BOC

* COMMAND (S

DORUNLOD STO °

RBU

ISBON  BOC
WRTCHECK XOM
BOC

BU

OR1
STQ
STO
BU

COMIESTR BOF
* COMMAND IS

DOERG STO
BU

ANDM
B8OC

1TSOK

DODSE
STO
ORI
XFR
RU

COMTESTC BOC

¢ COMMAND IS

DOWTM STO

DOWTM1 ORI
STO
BU

* COMMAND IS

DOBKSPBL STO

DOCONTRL ORI
STO
BU

¢ COMMAND IS
DOBAKFIL STO
BU

® COMMAND IS

'DOFORBLK STO
BU

¢ COMMAND IS

DOFORFIL STO
BU

3,806,878

DREG3,COMTESTC
DREG2,DOBAKFIL

32

BRANCH [F CMD IS 00x113111
[F=1, MUST BE BACKSPACE FILE

00001111 OR REWLND UNLOAD

XOUTBIM, NDXRWU
DORWD 1

DREG6, 1S50N
CURCOMM, X ' 01
DBUS, ITSOK
COMREJCT

XOUTAIM, WRITE
XOUTBIM, NDXWRT
LINK1,CLEANIT
PROTEST

DREG2, DOFDRBTK

000101 OR FRASE GAP
AOUTHIM NDXERG
DOWTM1

+ LAGS1,ALLOWDSE
UBUS, COMREJCT
XOUTBIM, NDXERS
STATIMG, SETSTATA
STATIMG, STAT
DOWTM?

DREG2,DOFORFIL

EMLT atty

HRANCH ADDRESS see

CHECK FOR DISCRETE CMD

BRANCH 1F 11

1S

OTHERWISE REJFCT COMMAND

ADD WRITE TO DATA FLOW MASK

-EMIT ALU2
LINK TO CLEAN

BRANCH ADDRESS #ee
INITIAL STAUTS RTN

IF 1 MUST BE FORWARD SPACE RILXCK

EMIT ALU2

HHRANCH ADDRESS ¢eo¢

MASK TO TEST ALLOW DSE FLAG BIT

BRANCH IF OFF

TO CMD REJECT

EMIT ALU2 BRANCH ADDRESS ¢e¢
SET DSE INDICATOR FOR CONTEND

SET TO HDWE

GO SET DF MASK
MUST BE FSF

1F 1,

00011111 OR WRITE TAPE MARK

XOUTBIM, NDXWTM

XOUTAIM,WRITE+CONTROL

LINK?1,CONTINIT
PROTEST

00100111 OR BACKSPACE
XOUTBIM, NDXBSR
XOUTAIM, CONTROL
LINK?,CONTINIT
DOREAD?2

00103111 OR, BACKSPACE
- XOUTBIM,NDXBSF
DOCONTRL

XOUTBIM, NDXFSR
DOCONTRL

EMIT ALU2

BRANCH ADDRESS ®¢*

ADD WRITE AND CONTROL TO DF MASK

LINK TO CONTROL INITIAL STATUS
GO TO TEST FILE PROTECT

RECORD
EMIT ALUZ

BRANCH ADDRESS ss»

SET CONTROL BIT IN DATA FLOW MASK

SET RETURN TO

CONTROL COMMANDS

GO SET READ BACK MASK BIT

FILE
EMIT ALUZ2

BRANCH ADDRESS e®¢¢

GO SET DF MASK BITS
00110111 OR FORWARD SPACE RECORD

EMIT ALUZ2

BRANCH ADDRESS ¢e¢¢

GO SET DF CONTROL BIT

00111111 OR FORWARD SPACE FILE

EMIT ALU2 BRANCH ADDRESS se*s
GO SET DF CONTROL BIT :

XOUTBIM, NDXFSF
DOCONTRL

SICOINSAPERYF IS INRELSHREASIREOEEENIUIIEENEISUBENSINIIELTRENIRINSESERSD

*SFPARATE READ TYPE COMMANDS BY FURTHER DECODING

BENSEINENEIBREESENESENEDSESNEINEPEIBESROESINCIBEOEISIRIEERENINENSICETSE

TEST FOR READ CODE
BRANCH IF READ

TEST FOR READ BACKWARD
BRANCH IF READ BACKWARD
TEST FOR SENSE CODE
BRANCH IF SENSE

READTYPE XOM
BOC

XOM
BOC
XOM
BOC

CHKRDB

BOC
¢ ]F COMMAND OP CODE WAS NONE OF THE ABOVE,
* BE REJECTED
BU

DOTESTIO STO
BU
DOREAD STO
DOREADY STO
DOREAD2 ORI
BU
DORDBACK STO
AND
BU

]
.
L
]
L ]
L ]

* NO-0OPS

BYTE OF DATA.

CURCOMM, X'02"'
DBUS, DOREAD

CURCOMM, X' 0C’
DBUS , DORDBACK
.CURCOMM, X '04"
'DBUS, DOSENSE
MIFTR, CHKRSRV

COMREJCT
LINK1, TERMSTAT
TUTEST?

XOUTBIM , NDXRDF
‘LINK', CLEANIT

XOUTAIM,RDRDB

TUTEST

XOUTBIM, NDXRDB

BRANCH IF MIS

AVAILABLE see

IT IS INVALID AND WILL

GO REJECT COMMAND
EMIT LINK TO TERMINAL STATUS RTN

TEST TU STATUS

EMIT ALU2
LINK TO CLEAN
ADD RD OR RDB
GO TO TEST TU

EMIT ALU2

BRANCH ADDRESS ®es¢
INITIAL ROUTINE
BIT TO DF MASK
STATUS

BRANCH ADDRESS see

XQUTAIM,ONFS-DATCON RESET DATA CONVERT [F SEV TRK
GO TO READ INITIALIZE
cseasassnassnsasasestssssesesevs MODE COMMAND DECODE $e¢sdecsssstsstosssss

DOREAD1

DECODE MODETYPE COMMANDS FURTHER AND PERFORM FUNCTION REQUIRED.
SET CHANNEL END-DEVICE END IN INITIAL STATUS.
DIAGNOSE COMMANDS WILL LINK TO THE WRITE ROUTINE TO FETCH THE FIRST
THE 7 TRK FEATURE WILL BE CHECKED TO SEE IF IT IS
PRESENT. ALL MODE TYPE COMMAND ARE VALID, ANY NOT SPECIFICALLY
RECOGNIZED TO PERFORM A FUNCTION WILL BE TREATED AS SENSE RESET

REQ TIE AND SET

‘O.l"‘t;.".‘i.‘..‘.".ll“‘.‘.‘O‘.‘.“‘.l'l.‘..l.l‘.‘.'.‘....'l."‘..
PSS OSESRLLN SIS REACSEISRREBENINEPRINNSESININIISEEILIBENCEECINERRINNENS



600149

000144
000148
000 taC
00014D
CO014E
00014¥F
000150
00015
000152
300153
000154

000155
000156
000157
000158
000159
00015A
0001SB
00015C

00015D
00015E

00015F
000160
000161
000162

000163
000164
000165

000166
000167

000168
000169

00016A
00016B

00016C
00016D
000 16E
00016F

00g170
00017
000172

00Q173
000174
000175

000176
000177
000178
000179

00017A
000178
00017C

00017D
00017F

0001 7F
000180
000181
000182

000183
000184
000185
000186
0001B7

000188
000189
00018A
000188
0001Y8C
00018D

6578

350A
3159
Fo0B
2066
FQ18
206A
F003
205D
F0O8B
2068
6158
FOCB
2063

FOC3 -

205F
FO4B
206A
2395
6161

1018
6229

238D
CABF
1019
6227

2391
8A40
6161

8C80
6161

8C04
611C

1070
6227

FO4R
2049
42A0

4150

9200
207A
04

4421
F200
2074

a4
A400
2173
63D6

4242
4014
63D€

VICE
6003

0500
T04A
1156
602F

4150
14E1
5447
1388
61E2

O4FE
4721
Cu00
4F90
4F21
8400

33

GOSETDIA BU

BOG
BOC
XOM
BOC
XOM
BOC
X0OM
BOC
XOM

ISSON
MODETYPE

CKHIMODE

ANY 7TK

STO
BU
BOC
AND
STO
BU

BOC
ORI
BU

ORI
BU

ORI
BU

STO
BU

1SNOOP

DOPEMS
DOPEA
MODELINK

DONRZMS
DONRZA

DODI1AMS
DOLWR

DOTIEMS

XOM
BOC
XFR
XFR
s*e SCREEN TIE
s*# DEAD TRACK
ORM .
BOC
STO

XFR
XOM
BOC

XFR
ADD
BOC
BU

XFR
XFR
BU

DOTIEMS?

NOTLAST

.
DOAGAIN

DOTIEMS?2

CPSIERENINOSNIESINIEEEESS088 SENSE O 925042308000 000850000800800800
*THIS ROUTINE CONTROLS THE SENSE OPERATION.

3,806,878

DOSETDIA

DREGS , CONTCMD
DREG1, CKHIMODE
CURCOMM, X ' 0B’
DBUS , DODIAMS
CURCOMM, X' 18"
DBUS, DOTIEMS
CURCOMM, X'03’
DBUS, ISNOOP
CURCOMM, X 'BB"
DBUS , DOLWR
ANY7TK

CURCOMM,X'CB'
DBUS, DONRZMS
CURCOMM, X 'C3"*
DBUS', DOPEMS
CURCOMM, X'4B'
DBUS DOTIEHS
MIFTR, CHK7TK
MODEL INK

LINK1, TRETURN3
TUTEST?

MIFTR,MIFTR15
FLAGS!,0ONES-ANRZI
LINK1, TRETURN2
TUTEST

MIFTR,MIFTR16
FLAGS1,ANRZI
MODELINK

SETDIA1,DIAWRT
MODELINK

SETDIAY, LWROP
ITSOK

LINK1,CLEANIT
TUTEST

CURCOMM, X'4B’*
DBUS,GOSETDIA
XQUTAIM,CBO
CTIMAGE,CTI

34

GO EXECUTE SET DIAGNOSE CMD

BRANCH TO CHECK HI MODES({XI1XXXQ11)
MASK FOR DIAGNQSTIC MODE SET
BRANCH IF YES

MASK FOR TRACK IN ERROR MODE SET
BRANCH IF IT IS

MASK FOR NO-OP COMMAND

BRANCH IF IT IS

MASK FOR LWR COMMAND

BRANCH IF IT IS

BRANCH TO CHECK _7 TRACK

“MASK FOR NRZi’HODE SET

BRANCH 1F IT

MASK FOR PE HODE SET

BRANCH IF IT IS

MASK FOR SET DIAGNOSE CMD
BRANCH [F IT IS

BRANCH IF SEVEN TRACK AVAILABLE
GO SET TUTEST RETURN

SET NO-OP RETURN
GO CHECK TU STATUS

BRANCH 1F MIS AVAILABLE

RESET THE NRZI FLAG FOR INTF A
SET TU TEST ROQUTINE RETURN

GO TO TEST THE DEV

BRANCH IF MIS AVAILABLE
SET NRZI MODE FLAG FOR INTF A
GO SET RETURN

SET THE DIAG MODE FLAG
GO SET RETURN

SET LOOP WRITE TO READ FLAG
RETURN TO WRITE ROUTINE

SET TU TEST ROUTINE RETURN
GO TEST DRIVE STATUS

MASK FORSET DIAGROSE CMD
BRANCH IF IT 1S
FETCH TIE BYTE

RESET SERVICE IN

BYTE FOR SINGLE TRACK ERROR. MOVE BYTE TO DATA FLOW
REG ONLY IF IT WAS SINGLE TRACK.

XOUTAIM, 0
DBUS, DOTIEMS2
WORK1, 1

WORK 1, AR
XOUTAIM, O
DBUS,DOTLEMS2

WORK 1, AR
WORK1,0
NALCO,NOTLAST
CHEKSNS
XOUTAIM, XOUTA

TIP
CHEKSNS

MASK FOR TESTING
BRANCH IF 0--CORRECT FOR TRK P
INITIALIZE WORK' TO RIPPLE SINGLEBIT

SET GENERATED SINGLE BIT IN A REG
MASK FOR MATCHING BYTES

BRANCH IF MATCH TIE BYTE ONLY HAS
A SINGLE BIT ON

XFR PATTERN BIT TO ALU INPUT REG
SHIFT PATTERN BIT RIGHT ONE TIME
BRANCH IF NOT LAST PATTERN
OTHERWISE, NO MATCH FOUND GET OUT

SET TIE BYTE IN DATA FLOW REG

TRANSFER TO DEAD TRACK REG
GO SET UP ENDING STATUS

.

sTHF SENSE BYTES WHICH ARE ASSEMBLED BY ALU2 ARE PASSFL VIA THE XOVER :

*REGISTERS

*W1L{. CONTAIN /ZEROS.

®BITS 5F7

. WHEN A BYTE OF SENSF
SENSE BYTES 2,
IN ALU XOVER REG XOUTA AND' THE SENSE 'STAT TURNED ON.

INFO DOES NOT APPLY THEN THE XOQVER

3, 4 13, 14, AND 17 ARE GATED BY *
.

SERRABARINEBERORCONONINSSPUSINIRERIRINIRESIPIEIREOINRNIDROROBIEERORUDGED

DOSENSE STO LINK4,RTNSENS
BU

STO
STO
STO
BU

XFR
STO
XFR
STO
BU

BYTES

STO:
XFR
AND
XFR
XFR
ORI

SENSEOK

SENSED

¢ SENSE
SENSE}

OPENERS

PNDSTS, ZERO
LINKY,SRETURN2
LINK2,WATESUM
STATRTN

CTIMAGE,CTI
XOUTBIM,NDXSNS
XOUTBIM, XOUTB
LINK4, SENSE1
PULL2

0 AND 1

WORK1,X'FE’
SNSSTS2,AR
WORK1,0
SETCNT2,XINA
SETCNTZ2,AR
WORK1,0

SET OPENERS RETURN
GO CHECK DEVICE STATUS

CLEAR REG OF OLD STATUS

RETURN TGO SENSEQ

SET UP IN CASE OF INTERFACE ERR
GO PRESENT STATUS

DROP STATUS IN
LOAD INDEX FOR ALU?
START ALU2 OFF
RETURN TO SENSE?
GO GET 1ST 2 BYTES

s08

TRANSFER
SENSE STATUS 2 TO
WORK'Y WITHOUT
THE NOISE .
BIT IF
ON
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35 36
0001BE 2095 259135 BOC DBUS, TSTERRE
00018F D701 2538 CHKNOIS ANDM SNSSTS2,RDNOISE SET NOISE
000190 2092 2541 BOC DBUS, SENSE?2 IN BYTE 1
000191 BEBO 2544 ORI SETCNT1,NOISE IF ON
000192 1399 2547 SENSEZ STO LINKY4,SENSE3 RETURN TO SENSE3
000193 OFOC 2550 STO SETCNTZ2,0 CLEAR THIS REG (HOLDS FLAGS FOR SNS)
000194 61C9 25953 BU SNSEVEN GO SHIP 2 BYTES
000195 DB4D 2657 TSTEHRS ANDM  FLAGS2, ALUFALL MASK ALU FAIL FLAG
000196 208t | 2560 BOC DBUS, CHKNQIS BRANCH |t OFF
000197 8420 2563 ORI WORK 1, BUSQOC OTHERWISE SET BUS OUT CHK
000198 618F 2566 BU CHKROIS RETURN
2569 * SENSE BYTES 2 AND 3
000199 8840 2572 SENSE3] ORI STATIMG, SENSE RESET SENSE TO DF
00019A 0200 2575 STO XQUTAIM, O CLEAR XOUTAIM (HOLDS CNT TO
000198 8F40 2578 ORI SETCNT2, SNSON GATE BYTES FROM DF
00019C 139E 2581 STO LINK4,SENSE4 RETURN TO SENSE 4
00019D 61C8 2584 BU SNSEVEN) GO BUMP ONE THEN SHIP EM
2587 ¢ SENSE BYTES 4 AND 5
00019E OFQ00 2590 SENSE4 STO SETCNT2,0 CLEAR RFG FOR TEST
00019F 552! 2593 XFR ALUYERR,AR DO WE
0D0YAQ 5621 2596 XFR ALU?ERR,AR HAVE AN
0001A1 9FQ0 2599 ORM SETCNT2,0 FRROR
0001A2 20A5 2602 BOC DBUS, SENSES BR IF NOI1
0001A3 B480 2605 ORI WORK1,ALUERR SET ON 1F 50
0001A4 CB3F 2608 AND FLAGS2,0NES-ALUFAII.-FORCEUC RESET ALU tAIL FLAGS
00Q1AS QF20 2611 SENSES STO SETCNT2,SNSOFF SET FLAG TO TURN SNS OFF
0001A6 BE40 2614 OR1 SETCNT?,NSUBSYS SET BIT TO INDICATE 3803
0001A7 13A9 2617 STO LINK4,SENSE6 RETURN TO SENSE 6
0001A8 61C8 2620 BU SNSEVEN? GO BUMP ON THEN SHIP 2 MORE
2623 * SENSE BYTES 6 AND 7
0001A9 13AB 2626 SFNSLE STO LINK4,SENSE? RETURN TO SENSE 7
00Q01AA 61C8 '2629 BU - SNSEVEN) GO TO BUMP XOUTAIM TO CLEAR RITS 6-7
2632 ¢ SENSE RYTES 8 AND 9
0001AB DA20 26395 SENSE7 ANDM  FLAGS1,CURELAG ARE WF. RESERVED
00C1AC 20AE 2638 BOC DBUS, SENSES BR IF NOT
00QtAD 8EQ! 2641 OR1 SETCNT1,CURSVD TELL THE WORLD IF SO
Q00YAE 13BO 2644 SENSES STO LINK4,SENSES RETURN TO SENSE 9
000VAF 61C9 2647 BU SNSEVEN GO SHIP 'EM
2650 * SENSE BYTES 10 AND 11
0001BO 552! 2653 SFNSE9 XFR ALUTERR, AR GET ALUY ERRORS
00018V 8eQ0 2656 ORI SETGNT!,0 It SO
000182 13B4 2659 STO LINK4,SENSEA RETURN TQ SENSEA
000183 61C9 2662 BU SNSEVEN GO SHIP 'EM
26695 * SENSE BYTES 12 AND 13
00QYB4 QFCO 2668 SENSEA STO | SETCNT2,SNSON+CN140 X0 SENSE AND ADD 40 WHEN APPLIES
000185 5660 26171 XFR * ALUZERR,CBI SEND ALU 2 LRRORS
000iB6 13B8 2674 STO LINK4,SENSEB RFETURN TO SENSE B
000187 BI1CA 2677 BU SNSEVEN2 GO SHIP "EM
2680 * SENSE BYTES 14 AND 15
0Cc0'R8 QF20 762131 SENSEB ST0 SETCNT2,SNSOFF TURN SENSE OFF WHEN APPLIES
360389 '3BC 268¢€ STO LINK4,SENSEC RETURN TO SENSEC
NCO1BA A240 2689 ADD XOUTAIM,X'4Q’ BUMP GATES FOR HARDWARE
OCC1BB 61C9 2692 BU SNSEVEN GO SHIP 'EM
2695 * SENSE BYTES 16 AND 17
3L0YBC OFCO 2698 SENSEC STO SETCNT2,SNSON+CNT40 TURN SENSE ON AND ADD 40
0001BD 13BF 2707 STO LINK4,SENSED RETURN TO SENSE D
TQ01BE 61C9 2704 BU SNSEVEN GO SHIP 'EM
. 2707 =  SENSE BYTES 18 AND 19
0001BF C8BF 2710 SENSED AND STATIMG,ONES-SENSE  RESET SENSE IN REG
0001C0 OFCO 2713 STQ SETCNTZ2,0 CLEAR FLAGS OUT
000I1CT 13C3 -27116 STO ILINK4, SENSEF RETURN TO SENSEE
0001C2 61C9 2719 BU SNSEVEN GO SHIP 'EM
2722 ¢ SENSE BYTES 20 AND 21
0001C3 13C5 2725 SENSEE STO LINK4 , SENSEF RETURN 10 SENSE F
0001C4 61C9 2728 BU SNSEVEN GO SHLIP 'EM SOME MORE
2731 ¢* SENSE BYTES 22 AND 23
0001CS 5D2! 2733 SENSEF XFR FRUREG, AR GET ALU 1 FRU REG
0001C6 8400 2736 ORI WORK1,0 IN REG TO SEND
0001C7 13EF 2739 STO LINK4,CANCEILN THATS ALL - RETURN TO CANCEL
2742 n‘tu:.tco--tcctan‘t-tacot.ato-i;ootnocnutct‘aco-‘oco-onutoouoc-o.oc-.-o
2743 * ENTRY TO SEND WORK! AND SETCNT1 TO CHANNEL
N001C8 A20! 2745 SNSEVEN) ADD XOUTAIM, 1 BUMP GATES
0001C9 u4Ed 2748 SNSEVEN XFR WORK1,CBI SET ON CHANNEL BUS IN

SET STAT A ON
TH1S. WILL SET CONTROLS

SNSEVENZ2 ORI
2754 EXIT XFR

STATIMG, SETSTATA

C001CA 8808
XOUTAIM, XOUTA

0C0ICB 4242



0001¢CC
0001CD
Q001CE
B0O01CF
0001D0

3001D1
0001D2
0001D3
000104
000105
000YD6
0001D7
0001D8
0001D9

DO0)IDA
0001DB
£8001DC
0001DD

Q001DE
000 1DF

000VEQ
0001E)
0Q00IE2
OD0VE3
000E4
D001ES

0001E6
0001E7
NO0D1E8
0001YES
DO0YEA
NOO1EB
0001EC
0001ED
0001YEE

Q0NFF

0001FQ
000VE!
0001F2

000200

000200
000201
000202

0002013
000204
000205
000206
000207
000208
000209

00020A
00020B

06020C
00020D
00020E
00020F
000210
gog211
goo212

000213
000214
000215
gog21ée

000217
000218

4828
100"
1193
1293
6204

DF40
20DA
8840
9rao
30DE
A201
CBF7
4E60
61CB

DF20
20D7

CBBEF-

61D7

A240
61D7

4150

3AE6
3BFO
28EF
61E2

4490
4E88
880!
4828
28E}
3IBED
JAEA
CBFE
5322

6293

0400
0EQO
61EB

6508
61E0
6582

1079
1175
1276
CCrB
8702
4560
c400

380C
5222

8108
280B
2D0D
290D
390D
4150
C1F7

280B
2917
2D32
6213

2866
2869

2873

2877
2880
2883

2887
2888
2889
2890
2891
2892

2895
2898
2901

2905
2908
2911
2914
2917
2920
2923

2827
2930

29134
29137
2940
2943
2946
2949
12952

2956
2959
2962
2965

2968
2970
29713

2977
2976
2979
298G
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37 RE,
XFR  ‘STATIMG,STAT TO HARDWARE
STO LINK1,BRETURNZ2 SET UP
3TO LINK2, CANCEL RETURN
STO LINK3,CANCEL . INKAGE
BU SERVRTN GO DO SERVICE

AN EERsrINENESORE I EEnsRsRtesttestseoioncscittettssietsneesttsnes
RSN s EEPEPENINEEEENItEtIteNsINIOs et RNePeetdnerédetscitdisotes

. RETURN AFTER SENDING THE EVEN SENSE BYTE
00000 S00EEINSASNSIRINIIIEENERIBNONENUNROINIERINPONINDIDINERIIRIORIIRNITES

SNSODD ANDM SETCNT2,SNSON SET SENSE ON
BOC DBUS, SNSODD2 BR IF NOT
ORI STATIMG,SENSE SET SENSE GATE FOR HDWE
ORM SETCNT2,0 ADD ONE OR 40
BOC CNT40,SNSODD3 BR IF ADD 4Q
ADD XOUTAIM, BUMP ONE
SNSODD1  AND.  STATIMG,ONES~-SETSTATA RESET STAT A
XFR- SETCNT1,CBI SET ODD SENSE BYTE ON CBI
BU EXIT RETURN TO PULL 2
SNSODD2 ANDM SETCNT2,SNSOFF TURN OFF SENSE
BOC DBUS, SNSODD1 BR IF NOT
AND STATIMG,ONES-SENSE DO IT IF OS
BU SNSODD? CONTINUE ON
SNSODD3  ADD XOUTAIM,X'40' BUMP GATE
BU SNSODD) CONTINUE SOME MORE
SNSLINK XFR CTIMAGE,CTI RESET SERVICE IN
BOC STATA, SNSQDD IF A ON GO TO SNS ODD
PULL2 BOC STATC, PULLAB BR IF ALU2 DONE WITH
BOC STATD, CLEARAB 1ST 2 SENSE BYTES
BOC ADROUT , CANCEL) BR IF HIO
BU PULL2 WAIT SOME MORE
PULLAB XFR WORK 1, XINA GET EVEN SENSE BYTE FROM ALUZ2
XFR SETCNT),XINB GET EVEN SENSE BYTE FROM ALU2
NOTPULL ORI STATIMG, SETSTATD SET D TO IND
XFR STATIMG,STAT GOT 'EM
PULLABY BOC ADROUT,CANCEL? WAIT TO ASSURE
BOC STATD, PULLAB2 ALU2 HAS SEEN D.
BOC STATC, PULLAB1 ON

PULLAB2 AND STATIMG,ONES-SETSTATD THEN RESET IT

XFR LINK4, IC RETURN WITH 2 BYTES FROM ALU2
CANCEL) BU CANCEL POINT SO EXIT
CLEARAB STO WORK?,0 CLEAR WORK)

STO SETCNT1,0 CLEAR COUNT REG 2

BU NOTPULL RETURN TO DO ONLY ALU1

ORG  BEGLIN+X'200°'
EEOINEBISENIESOR IS8 88 SFRVICE ROUTINF ®oesssscenssssastnssssisess
*SERVICE IN SBR TESTS FOR ALL OUT TAGS DOWN, RAISES SERVICE IN AND .
*LLINKS 10 ADDRESSES STORED IN LNK 1 2 AND 3 WHEN A TAG IS RECEIVED IN »
L

*REPLY
SESEEIBESLBISESIICESIROISDINS SIS ESINENEITIEIEIOURERETEINOEORIOSIESE

DMRrINY  BU DMRILNK RETURN TO DMR ROUTINE

BRETURN2 BU SNSLINK RETURN TG SENSE OF
BRETURN4 BU DIALINK RETURN TO SET DJIAGNOSE
WRTBGN STO LINK) ,WRTFST SET SERVICE SUBRTN RETURN
STO LINK2,WCOSTOP SET STOP LINK
STO LINK3,WCOHIO SET HIO LINK
AND SETDIAY,ONES-LWROP RESET BIT FOR NEXT OPERATION
OR1 SNSSTS2,WDCNTO SET WORD COUNT ZERO ON
XFR PNDSTS,CB1 CLEAR BUS IN
AND WORK1,ZERO CLEAR WORK REG 1
SERVRTN BOC OPRIN, SERVRTNOD BRANCH IF OP IN STILL UP{NO HIO)
H%OLK XFR LINK3,IC RETURN TO HIO ENTRY
SERVRTNO ORI CT1MAGE,SVCIN MASK SERVICE IN UP
SERVRTN1 BOC ADROUT ,HIOLK TEST FOR HALT I1/0
BOC SVCOUT, SERVRTN ! WAIT FOR TAG TO FALL
BOC CMDOUT , SERVRTN1 WAIT FOR TAG TO FALL
BOC SUPO, SERVRTN1 BRANCH TO SUPPRESS DATA
XFR CTIMAGE,CTI RAISE SERVICE IN :
AND CTIMAGE,ONES~-SVCIN MASK SERVICE IN DOWN
SERVRTN2 BOC:. ADROUT,HIOLK TEST FOR HALT I/0
BOC ™~ CMDOUT,WHOA STOPLINK TO PROGRAM
BOC SVCOUT, TUTRTN SERVICE OUT RESPONSE TO SERVICE IN
BU SERVRTN2 WAIT .
ese COMMAND QUT RESPONSE TO SERVICE IN SAYS STOP
WHOA XFR CTIMAGE,CTI DROP SERVICE IN
XFR LINK2,IC LINK TO PROGRAM

ePSUTIENSSONSSNONIBERSNRERSS TEST TAPE UNIT €980sssassncesesssseseners

*THIS ROUTINE 'DETERMINES WHETHER THE TU STATUS PERMITS THE INITIATION *

*OF EEE COMMAND. IT THEN LINKS TO THE PROPER INITIAL STATUS ROUTINE .
LT e e e e e N N P R R R LR R A TR A LA A L



000219
00021A
000218
o0oo021C

00021'D
0002F

00021'F

000220
gog221
000222
000223

000224
000225
000226

000227
000228

000229
00022A

00022B
00022C
00022D
00022E

00022F
000230
000231

000232

000213
000234
000235
000236

000237

000238
000219
00023A
000238

00023C
00023D
00023F
00023F
000240

000241
000242

000243
000244
Q00245
000246
000247
000248

000249
00024A
00024B
00024C
000240
00024F

00024t
000250
0002951
000252
2602953
000254

1317
6019

63D9

60C?

13D0
60D3

JA2R

DCO4
2024
8802
4828

paag
3128
63F3

13D
60D3

13D2
60D3

DBBO
301C
0700
4012

JAIC
DBBO
301¢C

5022

0508
1048
114cC
6038

0500

4242
4828
CCFB
2R43

4828
S4au
CIFE
8110
4150

IBS4
6241

D9G
2049
DD40
3148
8801
C8r7

CDBF
FO07
204t
D420
2013C
6251

D4y
2013C
Cateé
ug2e
€21E
2258

e e G e o G e - e L e R R

3103

LS R V) VU UV UV UE R WO V)
WNE DL wid N R — — —

—@URNOCY RO SO e O

[
x
W

1186

3133
3194
3195
31396
3197
3198
3199
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TRETURNZ STU
By

GODODIA
TRETURN3 BU BSTWAIT?2
TRETURNO BU CMDPAR1
*o¢ FILE PROTECT
PROTEST STO LINK4 ,RTNPROT
BU OPENERS
PROTESTY BOC STATC, TUTESTIT
CHKILWR ANDM  SETDIA, LWROP
BOC DBUS , CHKNFP
ORI STATIMG, SETSTATC
XFR STATIMG, STAT
CHKNFP ANDM WORK'!,NFP
BOC DREG?, TUTESTIT
BU COMREJC?
TUTEST ST0 LINK4 ,RTNTUTST
RU OPENERS
TUTESTY STO LINK4,RTNTUTS
BU OPENERS

3,806,878

LINK4,GRETURNO

40

SET MODE RETURN
RETURN TO PRESENT MODE STATUS

NO-CP RETURN

GO TO TERM UCK RTN
®¢¢ PROTEST IS ENTERED ONLY BY WRITE TYPF COMMANDS

BRANCH [+ NOT

READY

TO) CHECK FOR

SET DPENFRS KETURN
GO CHECK DEVICE STATUS

MASK FOR [0OP WRITE TO READ OP

BRANCH [F OFF

OTHERWISE SET STAT FOR ALU2
SET TO HARDWARE

TEST FOR NOT FILE PROTECT
BRANCH IF NOT FP
GO TO COMMAND REJECT ROUTINE

SET OPENERS RETURN
GO CHECK DEVICE STATUS

SET OPENERS RETURN
GO CHECK DEVICE STATUS

MASK FOR ALU FAILURE

BRANCH IF SO TO SET UNIT CHECK

RESET SENSE

RESET DATA FLOW SENSE

GO TO TERMINAL UNIT CHECK ROUTIN:.
IS FORCE UNIT CHK FLAG ON

BR IF SO

LINK TO STATUS HANDLING ROUTINE

SNBSS NISNIRASAERIVENSIOOSERENEns s CONTROL COMMANDS ¢sesssessssosnsnsosse
[ XE R I RS SRR R RN R AR R R N2 12 R R RS R RE RSN RN RN R2 RN R]]S

®CONTINIT ROUTINE HANDLES THE PRESENTATION OF INITIAL STATUS FOR ALL *®
.

TUTESTIT ANDM FLAGS2, FORCEUC
BOC  DREGO, TRETURNQ
STO  SNSSTS2,ZERO
XFR  CLEAR

TUTEST2 BOC  STATC,TRETURNO
ANDM FLAGS2, FORCEUC
BOC  DREGO, TRETURNG

TUTRTN  XFR  LINK1,IC

#ACCEPTED CONTROL

IMMEDIATE COMMANDS.

SAPSUSIPED NSNS EESSESUSENSEIONES SN PONIIRIEOREREOORSUSEBOORNOERTS

CONTINIT STO

STO
STO
By

PNDSTS , CHANEND
LINK1, SRETURN4
LINK2, SRETURNS
GODODIAO

EMIT CHANNEL END STATUS
EMIT ACCEPT RETURN

EMIT STACK RETURN

GO TO PRESENT STATUS

see CHANNEL RESPONDED WITH SERVICE OUT TO STATUS IN OR STATUS WAS
ees ACCEPTED

CONTSERV STO
ese ENTRY AT CONTSTAK SAYS THE CHANNEL RESPONDED TO STATUS IN WITH

sse COMMAND OUT AND THE CHANNEL END IS STILIL. PENDING
CONTSTAK XFR
XFR

GODOIT

AND
BOC

XFR
XFR

SKiPALU2 AND

CTLWALT

CKCHAIN

RESETA

ORI
XFR

BOC
BU

|

ANDM
BOC
ANDM
BOC

OR]
AND

CKFOTBOT AND

CHKBO

XOM
RO
ANDM
BOC
BU

ANDM
BOC

RSTETATA AND

CHKERRS

sseenssesvensasenssssevsesenss CONTROL CMD END $essvsssesssssessssessces
* DETERMINE CONTROI. CMD FNDING STATUS---ALU2 1S FINISHED.
END IS NOT PENDING AND NO OTHER STATUS 1S TO BE PRESENTED,

XFR
BU

BOC

PNDSTS, ZERO

XOUTAIM,XQUTA
STATIMG,STAT

SETDIA1,ONES-LWROP

STATA,CKCHAIN

STATIMG, STAT
XOUTBIM, XQUTB

CTIMAGE ,ONES-OPIN

CTIMAGE,CUBUSY
CTIMAGE,CTI

STATD, CHKERRS
CTLWAIT

FLAGS,CHAIN
DBUS, CKEUTBOT
SETDIA2,DEVBSY
DREG1,RESETA

STATIMG, SETSTATD
STATIMG,ONES-SETSTATA

RESET STATUS REGISTER

SET DATA FLOW MASK
RESET STAT D IF ON

RESET LWR BIT FOR NEXT OPERATION

BRANCH

SET STATS TO HDWE

I+ REWIND OR DSE

TRAP AU 2 TO PERFORM OP

DROP OP [N
RAISE ClIl
CHANGE TALS

IS ALU 2 FINISHED?

WAIT

MASK TO CHECK CHAIN BIT
BRANCH 1F NOT CHAINED
TEST FOR DEV BSY FIG

UNILT

BUSY

BRANCH IF ON TO RESET A STAT
SET STAT D TO INDICATE CHAING

RESET STAT A

SETDIA2,ONES-DEVBSY RST THE DFV BSY DIAG FIAG

CURCOMM, X'07"
NBUS, CHKBOT
WORK 1, EOT
DBUS,GODOIT
RSTSTATA

WORK 1, BOT
DBUS,GODAIT

MASK FOR REWIND COMMAND

BRANCH IF 1T 1S TO CHECK BCI

CMD 1S DSE--CHECK EOT

BRANCH 1F NOT EOT .
GO RESET STAT A EOT IS ON

MASK TO CHECK
BRANCH IF NOT

STATI[MG,ONES-SETSTATA-SETSTATD OT

STATIMG, STAT
SKIPALU2

ALUR, BIGPROB

RESET TO HDWE

GO TO SK1P ALU2

BOT
ON

ON--RESET STATA

AND HANDLE INTRPT

WAS EXECUTION ERROR FREE?

IF CHANNEL *
HAVE ALU2®

* ARM THE DEVICE END PRIME. OTHERWISE SET STATUS PENDING FLAG. CHECK ¢

* FOR CATASTROPHIC ERROR I[N ALU2 AND SET EQUIPMENT CHECK IF SO. GO TO *

TERMSTAT ROUTINE TO PRESENT STATUS 1F THERE IS ANY.
SEEESIPIAEEE L LE S ILISINENSOIENIOTNNEBEPERINTD
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000255
000256
000257
000258
030259
00025A
000258
g0025C
00025D

00025E
0D025F
000260
000261
000262

000263
000264

000265
000266

000267
000268

000269
00G26A
00026B
Q0026C
00026D
00026F
00026F

000270
000271
000272
000273

000274
aoG27s

000276
000277
000278

000279
00027A
000278
00027C

000270
00027E

00027F
000280
goo28n
0co282

000283

000284
000285
000286
000287
000288
000289
0002BA
000288
00028C
000280

00028E
00028F

0006290
000291

3ASF
2765
2861
8504
F504
2069
2A69
8904
6299

B710
8526
C8F7
4828
6257

8525
6258

8708
62SF

Cc508
629t

T40A
5441
C8FC
4828
3B97
3A97
626D

0500
104D
1156
60138

616C
63DC

Q50E
8904
634R

C7FD
nocs
3070
347y

S441
8880

2883
2BB4
3B9¢
627t

6354

4150

28813
3F94
2085
4460
2883
2DBE
2992
3B92
6289

A4D1
6285

8720
6294

41 ,
3203 CONTEND BOC
3206 80C
3209 CONTEND) BOC
3212 CONTEND2 ORI
3215 CONTEND3 XOM
32ng BOC
3221 BOC
3224 ORI
1227 BU
1231) RIGPROB ORI
1234 SIGUC ORI
1217 AND
3240 XFR
243 BU
1247 SIGUX ORI
TREYY BY
31254 WRTPRUB OR{
1257 KU
3261 NOTNOW  AND
3264 BU
3268 ONLYDE  STO
0 XFR
3274 AND
1277 XFR
1280 DEDUN BOC
31281 BOC
3286 BU
3289
3290 SCLEANIT
3291
3292
3295 CLEANIT STO
3298 STO
130 STO
3304 BU
3307 =
3308
33109
3310
1311
3312
3313
RERN
3315
3316
3317
3320 BRETURN! BU
31324 WCOSTOP BU
33128 WCOHIO  STO
33131 ORI
1334 BU
3338 WRIFST  AND
1341
1344 BOC
3347 BOC
33S) BUMPRIP XFR
1354 7 OR]
33158 WRTSTART BROC
1361 BOC |
1364 BOC
33167 . B
3371 WRTHIO  BU
31375 WRTMOVE! XFR
1378 WRTMOVE2 BOC
3381 CKOVRN  BOC
3384 BOC
31187 XFR
3390 WRTMOVE BOC
3393 BOC
3396 BOC
3399 CHKSTOP BOC
3402 BU
3406 BUMPGEN ADD
3409 BU
3413 WRTBOCK ORI
3416 BU

3,806,878

STATC,SIGUC
DFLER,WRTPROB
STATB, SIGUX
PNDSTS, DEVEND
PNDSTS , DEVEND
DBUS,ONLYDE
STATA,ONLYDE
FLAGS, STATPNDG
TERMSTAT

SNSSTS2,EQUIPCK

42

" BRANCH IF ALU2 SIGNALL.’ UNIT CHECK

BRANCH IF DATA FLOW HAD AN ERROR
BRANCH IF ALU2 SIGNALLED UNIT EXCP
SET DEVICE END IN STATUS

IS STATUS DEV END ALONE

BRANCH IF YES

BRANCH IF UNCHAINED RWD OR DSE

SET STATUS PENDING FLAG

GO TO TERMINAL STATUS

SET EQU{PMENT CHECK [N SENSE DATA

PNDSTS, DEVEND+UNITCHK+CUE SET DE,CUE,UC IN STATUS

STATIMG,ONES-SETSTATA

STATIMG, STAT
CONTEND1

RESET STAT IN REG
FOR LATEH
GO BACK

PNDSTS, DEVEND+UNITEXC+CUF SET DE,CUF,UX IN STATUS

CONTEND2

SNSSTS2, DATACK
Si1GUC

PNDSTE , CHANEND
TERMSTAZ2

GO BACK

SET DAT CHECK IN SENSE
GO SET NIT CHECK

CLEAR PENDING STATUS REG
GO TO TERMINAI. STATUS

XOUTBIM,NDXSDE-ALU2BRT EMIT ALU2Z BRANCH ADDRESS s

XOUTBIM, XOUTB

TRAP ALU2 TO SET DE 'PRIME

STATIMG,ONES-SETSTATC-SETSTATD RESET STATS C AND D

STATIMG,STAT
STATD,CKDEER
STATC, CKDEER
DEDUN

SET TO HDWE

BRANCH IF DONE

BRANCH IF ALU2 HAS PRIMED
GO BACK IF NOT DONE

A dd L A L L L N e InIIIInmmnmmmmTmm

ROUTINE HANDLES THE PRESENTATION OF INITIAL STATUS FOR ALL

*ACCEPTED NON IMMEDTATE COMMANDS EXCEPT SENSE.
A A A R N L I T

PSS RANINSIPSONSECEREUEBERNSESS

PNDSTS, ZERO
LINK1, SRETURNG
LINKZ2, WATESUM
GODODIAQD

EMIT CLEAN STATUS
EMIT ACCEPT RETURN
EMIT STACK RETURN
GO SET DIAGNOSTIC FLAGS

WRITE ROUTINE #®svssesessnsesensssssnsnses

BEOSCUPIBITIRIPSIESABEROINEETREIETD . ROSPABFEEAPEDICPEPOUNISEINENIGEISSSETS

* WRITINIT FETCHES THE FIRST BYTF OF WRITE DATA, CHECKS FOR WORD COUNTe
ZERO AND TRAPS ALU2 TO EXECUTE THE WRITF OP.
PATTERN IS GENERATED FOR OFF LINE MODE .
EACH SERVICE QUT AND XFERRED TO CHAN BUS IN REG.

RIPPLE WRITE DATA.

IN ADDITION, A RIPPLE
THE PATTERN 1S UPDATED AT
IN OFF LINE MODE

THIS ROUTINE TO FETCH THE FIRST BYTE OF DATA.

»

.

»

* THE CHAN BUS IN REG IS WRAPPED ARQUND TO CHAN BUS OUT TO PROVIDE
*

.

L

.

.

.

REQ TIE AND SET DIAGNOSE COMMANDS WILL ALSO USE :
.

i..‘.l...'l.‘."‘......“.l...“.0".“‘.0""‘.OO.t‘..‘....'.l““‘.

DOTIEMS1
SETUNTCK

RETURN TO TIE MODE SET ROUTINE
GE SET DATA CHECK DEV NOT STARTED

PNDSTS, CHANEND+DEVEND+UNITCHK SET DE,CE,AND UC IN STATUS

FLAGS, STATPNDG
HIONOP

SNSSTS2,0NES-WDCNTOD

ANDM  CURCOMM,X'C8*

HIOPERG

DREGO, BUMPRIP
DREG4 , BRETURN1-»

XOUTBIM, XOUTB
STATIMG, STOP

ADRQUT, WRTHIC
STATB, WRTMOVE !
STATD, SETSTOP!
WRTSTART

CTIMAGF,CTI1
ADRQUT , WRTHIO
OVERRUN, SETSTOP
SVCOUT, WRTMOVE?2
WORK1,CBI1
ADROUT ,WRTH 1O
SVCOUT, BUMPGEN
CMDOUT, CHKBSO
STATD,CHKBSO
WRTMOVE

WORK 1, BUMP 1
WRTMOVE 2

SNSSTS2, BUSOC
SETSTOP

SET STATUS PENDING FLAG
GO TO HIO NOT OPERATING

RESET WORD COUNT ZERO IN SENSE
MASK FOR MODE SET TYPE CMD
BRANCH IF LWR CMD

BRANCH [F SO

TRAP ALU2 TO DO WRITE
SET STOP STAT IN IMAGE REG

BRANCH 1F HIO

BRANCH IF DEVICt STARTED

BRANCH 1F ALU2 STOPPED

GO BACK UNTIL SOMETHING HAPPENS

"GO TO HIO OPERATING ROUTINE

DROP SERVICE IN TO HDWR

BRANCH IF H1O

BRANCH IF OVERRUN

WAIT FOR SVC OUT TO FALL

MOVE PATTERN TO CHAN BUS [N
BRANCH [F HIO ISSUED

BRANCH [F NEXT DATA BYTE READY
BRANCH IF STOP ISSUED

BRANCH IF ALU2 TERMINATES EARLY
GO BACK AND REITERATE TEST LOOP

BUMP OFF-LINE PATTERM GENERATOR
RETURN

SET BUS OUT CHK IN SENSE DATA
RETURN TOSET STOP

saees
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000292 2490 3420 CHKBSO  BOC  BOPE, WRTBOCK HRANCH IF CHAN BUS OUT PARITY FVEN

000293 C8B? 34623 CANCEL  AND  STATIMG,ONES-SENSE-SETSTATA  RESET SENSE STATS

000294 8880 3426 SETSTOP ORI STATIMG, STOP SET STOP IN STAT IMAGE RFG

000295 4828 3429 SETSTOP1 XFR  STATIMG,STAT XFR IMAGE REG TO HDWE STAT REG

000296 63B7 3432 BU BSTWALIT GO WAIT FOR ALU2 COMPLETION

000297 225F 1436 CKDEER  BOC  ALUR,SIGUC BRANCH 1F AlU FERROR

000298 2A67 3439 BOC  STATA,NOTNOW BRANCH IF REWIND OR DSE
3““2 SORRANABORIG RO RO RGN OEREINENIEID ’]‘ERMINAL STATUS BSCENEEPOONOOOEBONENADSS
3443 ® TERMINAL STATUS IS5 USED BY ALL FUNCTIONAL COMMANDS TO PRESENT .
3444 * ENDING STATUS. THE CALLING ROUTINE, UP ON ENTRY, MUST HAVE SET THE ¢
3445 * PENDING DEVICE ADDRESS REG AND THE PENDING STATUS REG. TERM STAT  *
3646 * WILL DETERMINE [F CONTROL UNIT END MUST BE ADDED TO THE STATUS AND ¢
3447 * THEN WILL PRESENT THE STATUS IN THE APPROPRIATE MANNER. IF THE CHAN-¢
3448 * NEL REMAINED CONNECTED STATUS IN WILL BE RAISED IMMEDIATELY. [F NOT ¢
3449 ¢ AN INTERRUPT CYCLE WILL BE INITIATED WITH THE APPROPRIATE REQUEST- *
3450 ¢ IN DEPENDING ON CHAINING. CONTROL UNIT BUSY WILL BE RESET I[F APPLI- ¢
3451 ¢ CABLE AND HOLD INTERFACE WILL BE SET IF STATUS PENDING OR STACK FLAG®
3452 » 1S SET. [F PENDING STATUS 1S CLEAN (RWD OR DSE)] STATUS WILL NOT BE ¢
3454 ® ROUTINE UNDER THE CONTROL OF STATA. A GENERAL RESET WILL BE TERM- .
3455 & INATED BY THIS ROUTINE VIA IDLESCAN. : .
3&56 l."‘..'..‘.“‘..l‘..0‘..00“..“".‘l‘.0'.'.‘.‘.“.‘.‘.“.‘..U...'.l.‘

000299 18A8 3459 TERMSTAT BOC  OPRIN,TERMSTA) IS OP-IN UP

D0029A 2344 3463 BHERE BOC  MIFTR,CHKCONT BRANCH IF MIS AVAILABLE sse

00029B DISE 3467 TERMSTAO ANDM FLAGS,STATPNDG+STACK+CONCON NEED TO HOLD INTF

00029C 209E 3470 BOC  DBUS, TERMSTA2 NO, SKIP TO RESET CUB

000290 8120 3473 ORI, CTIMAGE,HOLDINT RAISE HOLD INTERFACE

00029E 3476 TERMSTA2 ESU »

G0029E C8FS 3478 AND  STATIMG,ONES-SETSTATA-SETSTATC { DSE OR RWD SWITCH)

COD29F 4828 3481 XFR  STATIMG,STAT SET STATS TO HDWE

0002A0 CIEF 34B4 AND  CTIiwE,ONES~CUBUSY RESET CONTROL UNIT BUSY

0002A1 4150 3487 XFR  CTIMAGE,CTI XFR CHANNEL TAG IMAGE TO HDWE

0002A2 2339 3491 TERMSTAY BOC  MIFTR,MIFTROS BRANCH IF MIS AVAILABLE se.

0002A3 2SAE 3494 ANYCUEA BOC  NCUEA,CHKAFLG BRANCH IF NOT CUE ON A

0002A4 8520 3497 ORI  PNDSTS,CUE SET CONTROL UNIT END IN STATUS

0002A5 8940 3500 ORl  FLAGS,CUEA SET CONTROL UNIT END IN FLAGS

0002A6 4009 3503 XFR  CUREA ATTEMPT TO RESET CUEA

0002A7 62A3 31506 BU ANYCUEA GO CHECX RESET

0002AB 8101 31510 TERMSTAY ORI  CTIMAGE,OPIN RAISE MICROPGM OP IN

000279 2BAC 35113 BOC ADROQUT ,HADHIO BRANCH TF HIC

0002AA 4150 3516 %FR  CTIMAGE,CTI SET TO HARDWARE

0002AB 389A 3519 . BOC  OPRIN,BHERE OP IN STILL UP?

O002AC CIFE 3522 HADHIO AND  CTIMAGE,ONES-OPIN  RESET UPGM OP IN

0002AD 629A 3525 By BHERE NO, CHANNEL DISCCNNECTED

0002AE 4009 3529 CHKAFLG XFR  CUREA RESET GEN RESET LATCH IF ON

0002AF D940 31532 ANDM FLAGS,CUEA MASK FOR CUE A FLAG

0002BO 208z 3535 BOC DBUS, CHKCHAIN BRANCH IF OFF

000281 852C }538 CUEPNDG ORI PKDSTS,CUE SET CUE IN STATUS

0002B2 9500 3542 CHKCHAIN ORM  PNDSTS,0 STATUS 1S CLEAN IF RWD OR DSE

000283 20BA 3545 BOC . DBUS,CHEKTID BRANCH IF SO TO PREVENT INTERRUPT

000284 3I8C3 3548 TERMSTA4 BOC ° OPRIN,STSIMME BRANCH IF CHANNEL STILL CONNECTED

000285 D307 3551 ANDM FLAGS,CHAIN MASK TO TEST CHAINING

0002B6 208D 31554 BOC  DBUS,NOTCHAIN BRANCH 1F CHAIN BIT OFF

Q0002B7 234A 31557 BOC  MIFTR,MIFTRO6 BRANCH IF MIS AVAILABRE 333

0002B8 8AQ4 3560 SKFTREQA ORI REQTAGS, REQINA RAISE NON SUPPRESSIBLE REQ-IN A

0002B9 62C1 31563 , RU GOTOIDLE GO WAIT FOR POLL

0002BA 3000 3567 CHEXI1O ORM  CURCOMM,Q MASK FOR TIO CMD

Q0U2BR 20Bu 157U BOC  DBUS, TERMSTA4 BRANCH It T IS

0002BC 6304 3571 BU  « LDLESCAN OTHERWISE GO LOOK FOR STATUS

OUUBD DDAU 3597 NOTCHAIN ANDM  SEUDIAZ, BULKINTS MASK FOR DIAGNOSTIC BLOCK I[NTERRUPT

O002BF 1202 358N RO DREGZ,GODOLDLE BRANCH i1F ON TO BYPASS REQUEST-IN

0D02BF 23udk 3581 BOC  MIFTR,MIFRO7 BRANCH IF MIS AVAILABLE see

0002C0 BADS 3586 DOREQA ORI REQTAGS, SUPREQA RAISE SUPPRESSIBLE REQUEST IN A

0002C1 4A48 3582 GOTOIDLE XFR  REQTAGS,MIST RAISE REQ-IN TO HARDWARE

0002C2 6302 3592 GODOIDLE BU IDLEPEND WAIT FOR POLL

0002C3 1048 3596 STSIMME STO  LINK!,SRETURNU LOAD STS SUBRTN ACCEPT RETURN

0002C4 1149 3599 STO  LINK2,SRETURN? LOAD STS SUBRTN STACK RETURN

0002C5 1249 3602 STO  LINK3,SRETURN)I LOAD 5TS SUBRTN HALT RETURN

0002C6 604E 3605 BY STATRTN GO TO STATUS SUBROUTINE
3608 ‘lll-.‘l‘..ltf.h.llt't..‘!“'...‘t‘..t"‘t'tt..t‘.ll!'.".‘t."".t".‘.'
3609 * TERMSTAK IS ENTERED WHEN ENOING STATUS IN RECEIVES A COMMAND ouT .
1610 * RESPONSE (STACK ). INBOUND TAGS WILL BE RESET,BUSY WILL BE REMOVED. *
3611 ® FROM THE STATUS (1F APPLICABLE!, THE OPPOSITE INTERFACE WILL BE .
3612 * RELEASED FROM PING HOLD (IF APPLICABLE}, AND A NORMAL ENDUP EXIT .
3613 ..‘tl"“.l'..l"t‘tt‘ﬁ'l.‘l'..‘."Il‘.l'.l"l‘."l‘....‘...l.“..ll‘...

0002C7 8120 3615 TERMSTAK ORI  CTIMAGE,HOLDINT RAISE HOLD INTERFACE

0002C8 4044 3618 XFR  PING RELEASE THE OTHER INTERFACE

0002C9% CI1FC 1622 TERMSTK1 AND  CTIMAGE,ONES-OPIN-ADDIN RESET OPIN AND ADRESS IN

0002CA CSEF 3625 AND  PNDSTS,ONES-BUSY RESET BUSY BIT IN STATUS

0002CB C400 3628 GETOFF  AND  WORKI1,ZERO CLEAR WORX!
363 BU CLEANUP GO TO RAISE REQ-IN

| 0002CC 62ES



0002CD
0002CE
0002CF
G002D0
0600201

¢002D2
Lonzn3

§o020b4
§002Ds
000206
200207

000208
000203

0002DA
0002DB
0002DC
0002DD
0002DE
0002DF

0002EQ
0002E1

0002E2
Q002E3
0002E4
0002ES
0002E®6
0002E7
0002E8

Q002E9
0002EA
0002EB
0002EC
0002ED
0002EE
0002EF
0002F0
D002F?
0002F2
0002F1
0002F4

00G2F5
0002r6
0Q02F7
0002F8
0002F9

C1FE
0400
D981
20D2
62D4

2352
CIDF

D906
20F9
8801
4gzB

IBLEY
6208

9500
62F7
D5C7
20E2
1406
5441

3BE?2
62E0D

22E5
C400
4424
4460
4150
3BE7
6304

22EC
D981

200DA
D301

20E5
4460
DD10
20F3
8110
CDEF
4150
3I9F4

C9FE
62DE
20DE
J6ES

62DC |

3812
3813
3814
1815

IR2K
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TERMACC 1S ENTERED WHEN ENDING STATUS IN RECEIVES A SERVICE OUT
RESPONSE (.STATUS ACCEPTED). IF CHAINING OR CONTINGENT CONNECTION 1S

-

. .
* INDICATED, THE DEVICE WILL REMAIN COMMITTED. STAT D WILL BE SET TO ¢
* NOTIFY ALU2 TO CLEAR A DEVICE END PRIME IF APPLICABLE. THE HOLD .
* INTERFACE LINE WILL BE RAISED IF THE RESERVE FLAG,CHAIN FLAG,OR b
* CONTINGENT CONNECTION FLAG IS ON. INBOUND TAGS WILL BE RESET AND .
* CHAN BUS IN WILL BE CLEARED. 1F NOT CHAINING EXIT WILL BE TO IDLE b
¢ TO SCAN FOR STATUS. IF CHAINING, A LOCP HANGING ON SUPPRESS OUT WILL®
* BE EFFECTED. If CHANNEL CALLS CHAIMN OFF SUPPRESS OUT WILL DROP .
TN e e e e e e R TN PRI R R )
TERMACC AND CTIMAGE,ONES-OPIN RESET OP IN

STG WORKY, 0 CLEAR A WORK REG

ANDM FLAGS,CHAIN+CONCON MASK TO CHECK CHAIN AND CONT CONN

BOC DBUS, CKRESRV BRANCH IF BOTH OFF

BU DROPTAGS OTHERWISE GET QUT
CKRESRY  BOC MIFTR,MIFTROB BRANCH IF MIS AVAILABLE e
RSTHLDIN AND CTIMAGE ,ONES~HOLDINT RFSET HOLD INTERFACE
OROPTAGS ANDM  PNDSTS,DEVEND MASK FOR DEVICE FND

B8OC ., DBUS, MOVEON BRANUH 1F NOT

ORI} STATIMG,SETSTATD NOTIFY ALUZ 70 CLEAR DEP

XER STATIMG, STAT XFR STATIMG TO HDWE STAT REG
RSTNTLUN BOC STATD, MOVEON ALUZ DONE

RU RSTNTDUN NO, GO BACK
DODES ORM PNDSTS, 0 MASK FOR CLEAN STATUS

BU BIOUT20 BLOW OUT TO CHECK UC EC 734124
FROM20 ANDM  PNDSTS,ONES-CUE-CUBUSY-CHANEND MASK FOR DES STAECS7134124

BOC DBUS, ALLCLEAR BRANCH IF NONE
DODES1 STO XOUTBIM,NDXDES-ALU2BRT FETCH ALU2'S DESELECT DEVICE RTN

XFR XOUTF ", XOUTB TRAP ALU2 TO RESET DEV COMMITTED LCH
DOITAGN BOC STATD, ALLCLEAR BRANCH IF ALU2 COMPLETED
RSTCMTD BU DOITAGN GO BACK IF NOT
ALLCLEAR BOC ALUR, CLEANUP TRAP HERE IF ALU2 HDWE ERROR

AND WORK 1, ZERO CLEAR A WORK REG

XFR WORK 1, TUADR RESET DEV ADDRESS REG
CLEANUP XFR WORK1,CB1 CLEAR BUS 1IN

XFR CTIMAGE,CTI RESET CHANNEL TAGS
OPINDROP BOC OPRIN,OPINDROP WAIT FOR OP IN TO FALL

BU IDLESCAN GU TO IDLESCAN TO LOOK FOR INTS
MOVEON BOC ALUR,CLRBUSIN ALU2 FRROR TRAP HERE

ANDM FLAGS,CHAIN+CONCON MASK TO CHECK CHAIN AND CONT CONN

BOC DBUS, DODES DESELECT DEVICE IF BOTH OFF
CLRBUSIN ANDM FLAGS,CHAIN MASK FOR CHAIN

BOC DBUS , CLEANUP BRANCH IF NOT {CONT CONN)

XFR WORK1,CBI CLEAR CHAN BUS 1IN

ANDM SETDIA2,CUBUSY MASX FOR DIAGNOSTIC CU BUSY FLAG

BOC DBUS, RLSCHANN BRANCH [F OFF TO LEAVE CU NOT BUSY

ORI CTIMAGE,CUBUSY SET CU BUSY

ARND SETDIA2,0NES-CUBUSY RESET THE FLAG
RLSCHANN XFR CTIMAGE,CTI DROP OP IN
YESCHAIN BOC SUPO, YESCHAIN WAIT HERE UNTIL TRAPPED FOR
. ANOTHER SELECTION OR RESET CHAIN
. IF SUPPRESS OUT DROPS

AND FLAGS , ONES-CHAIN RESET CHAIN BIT WE FELL THRU

BU DODES GO TQ SCAN FOR STATUS OR SOQECT7134124
BLOUT20 BOC OBUS, DODES 1 BRANCH [F CLEAN STS TO DES EC 734124

BOC DREGE CLEANUP BRANCH IF UNIT CHECK EC 734124

BU FROM20 RETURN TQ DESELECT EC 734124

 d
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ORG BEGIN+X'300'
SPEBCHENCNNNIILSEIFIBIRIIRIRNERE DI ESCAN #0005 0E3800005000080008880008
IDLESCAN SERVES PRIMARILY THREE FUNCTIONS:
t.SCAN FOR CONTROL UNIT ENDS ON BOTH A AND B INTERFACES
2.SCAN FOR DEVICE ENDS OWED DUE IO DE PRIME BIT® BEING SET
3.MAINTAIN INTERFACE ENABLE/DISABLE SWITCHES

THE PRIOR SEQUENCE DEPICTS THE ACTUAL SCANNING SEQUENCE. THE CONTROL®
UNIT END LATCH FOR THE LAST SELECTING CHANNEL WILL BE SCANNED FIRST *
AND THE DEVICE ENDS DUE TO DE PRIMES WILL BE PRESENTED TO INTERFACE *
A FIRST. IN ALL THE CASES PREV- *
10USLY MENTIONED, A CONTROL UNIT RESERVED WILL RESULT IN ONLY THE .
RESERVING INTERFACE BEING INTERRUPTED FOR THE DURATION OF THE RrSERVS®

ALl STATUS WILL BE HELD FOR THE OPPOSITE INTERFACE AND WILL BE PRES-*
ENTED UPON THE CONTROLLERS RELEASE. .

WHEN A DEVICE END HAS BEEN FOUND BY ALUZ, ALUY WILL REQUEST TO .
PRESENT STATUS TO THE PROPER INTERFACE. IN THE MEANTIME,ALU2 WILL BE®
SPINNING ON ALU1'S STAT D WHICH INDICATES ALU2 IS TO RELEASE THE .
DEYV END PRIME. STAT D WILL BE SET BY ALU! ONLY WHEN THE CHANNEL .

HAS ACCEPTED THE STATUS. SHOULD ALU' RECEIVE A NON-POLLING INITIAL
SELECTION DURING THE INTERIM, ALU2Z WILL BE TRAPPED TO LOCATION 0 AND®
THE INTERRUPTING DE PRIME WILL NOT BE RESET.

AFTER A COMPLETE SCAN HAS BEEN EXECUTED AND NO INTERRUPTABLE STS
FOUND, AN ALU CHECKOUT ROUTINE WILL BE ENTERED. UPON COMPLETION OF
THE ALU CHECKOUT IDLESCAN WILL BE RE-INVOKED. ANY ERROR IN THE ALU
CHECKOUT WILL RESULT IN A MICROCODE FORCED ALU ERROR TRAP

BOTH INTERFACE CHAIN. HOLD LINES WILL ALSO BE MAINTAINED IN IDLE.
I¥ ANY STATUS IS FOUND{OUTSTANDING OK COMPLETED) THE CHAIN HOLD
LINE FOR THE RESPECTIVE INTERFACE WILL REMAIN ON. THE CHAIN HOLD
LINES BLOCK DISABLING AN INTERFACE 1F THE CONTROLLER 1S5 HOLDING ANY'

STATUS FOR THAT INTERFACE.
ocn.ooocoot.ooott‘toocctonuto‘.t-o-c--o-un-ata:‘naumooo.t-o-.oo...-oon
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000300
00030}
000302
000303

000304
000305
000306
000307
000308

000309
00030A
00030B
Q0030C
00030D
00030E
00030F

000310
0003 M
Qoo1r2

000313
000314

0006315
000316

000317

000318
000319
GO03'A
0Cn31B

00031C
00031D
0003 E
00031F
000320
00032
000322
000323

000324

000325
000326
000327
000328

000329

00032A
000328
00032C

Q00320
00032E
00032F

4011
6301
6302
62C0

631F
4150
D306
2009
62BD

CBCO
ABO)
23CB
F506
2010
8500
3600

2200
1408
5441

IB15
6313

0500
003F

2355

2R24
8808
4828
62A2

1000
0000
6363
CI1EF
1820
6305
23DD
€2RD

C9F7

0800
0504
ABO1
2362

C9DF

4828
1407
Saal

2B30
3Bpa
632D

3,806,878
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47 48
3829 TROURLE XFR HDWERR FORCE A HARD ERROR
3812 HANGHERE. BU HANGHERE WAIT FOQR SIO TIO OR SUMPIN
3835 IDLEPEND BU IDLEPENC WAIT FOR SOMETHING TO HAPPEN
3838 DRETURNO BU DOREQA GO DEVICE RESERVED TO A.
3842 IDLESCAN BU CHKOPIN BRANCH TO WAIT FOR OPIN FALEC 732423
3845 IDLE XFR CTIMAGE,CTI XFR TO HARDWARE EC 732423
3848 ANDM FLAGS, STACK+STATPNDG MASK FOR STACKED AND STS PNDNG
3851 BOC DBUS, IDLEO BRANCH 1F NOT
3854 BU NOTCHAIN GO RAISE REQ-IN
3858 IDLED AND FLAGS2,X'CO" RESET FRU REG FC 732421
3861 ADD FLAGS2,} BUMP FRU REG
3g64 BOC MIFTR,MIFTR17 BRANCH IF MIS EC 732421
3867 IDLE1 XOM ' PNDSTS,UNITCHK+DEVEND MASK FOR DEP STATUS EC 732421
3870 BOC DBUS, SETSPIN BRANCH IF IT IS
3873 ORI PNDSTS, 0 MASK LAST STATUS PRESENTED
3876 BOC DREGE , HANGHERE BRANCH IF UNIT CHECK IS ON
3g8n SETSPIN BOC ALUR, TROUBLE BRANCH IF ALU2 HAD AN ERR EC 732421
3884 STO XOUTBIM,NDXABRT-ALU2BRT SET ALU2 TO INIT EC 732420
3887 SETSPIN1 XFR XOUTBIM, XOUTB TRAP ALU2Z
1891 SETSPINZ BOC STATD,CLRSTS WAIT UNTIL
3894 BU SETSPIN2 ALUZ FINISHES
3898 CLRSTS STO PNDSTS, ZERO CLEAR PENDING STATUS REG
3901 5TO CURCOMM,ONES-192 INSURE LST CMD IS NOT TIO FOR CUE
3303 = SEARCH IN TERMSTAT
3905 BOC MIFTR,MIFTRO9 BRANCH IF MIS AVAILABLE e
3909 ITSRSVD BOC STATA,RSTRESET GO LOOK FOR DEP IF STAT A EC 73241
3912 ORI STATIMG,SETSTATA SET 1ST SWITCH ON
3915 XFR STATIMG, STAT SET TO HARDWARE
3918 BU TERMSTAJ GO CHECK FOR CUE ON RESERVED INTF
3922 REGINIT STO FRUREG, 0 CLEAR FRU REG EC 732423
3925 STO CURCOMM, 0 CLEAR REG 0 PER XFR5 EC 732423
3328 BU CHKONB RETURN TG RESET EC 732477
3931 CHKOPIN AND CTIMAGE,ONES-CUBUSY RESET CONTROL UNIT BUSY EC 732423
1934 OPINUP BOC OPRIN,QPINUP WAIT FOR OP IN FALL EC 732423
3937 BU ~IDLE RETURN TO IDLE EC 732423
3940 CHKONA BOC :MIFTR,MIFTR18 BRANCH IF MIS AVAILABLE EC 732423
3943 BU NOTCHAIN GO RAISE REQ-IN EC 7132423
3947 RSTRESET AND FLAGS,ONES-RESETOK RESET THE ALL RESET FLAG EC 732421
3950 eI IEsEIENNNINtEREAsARINEsINIUSPNRIEtIRNEasinstselsceeseatssonsscee
3951 ¢ DEPRIMES WILL SEARCH ALL DEVICES FOR ANY OUTSTANDING PRIMES AND
3952 » CHECK THE DEVICE TO SEE IF IT IS STILL BUSY. WHEN A DEVICE IS FOUND
319531 » NOT BUSY,A CHECK W1LlL BE MADE TO SEE IfF 1T IS READY. IF READY, THE
3954 ® CONTROLLER WILL RAISE REQ-IN TO THE APPROPRIATE PATH AND WAIT FOR
395% ® SELECTION TO PRESENT DEVICE END ALONE. [F NOT READY, DEVICE END,
3956 * UNIT CHECK WILL BE PRESENTED.
3957 » DEVICE END PRIMES ARE SET ON ANY CONTROL CMD THAT COMPLETES WITHOUT
3958 & EXCEPTIONAL STATUS, A TI1O TO A BUSY DEVICE(DUE TO SWITCHED), AND
3959 * REWIND AND DATA SECURITY ERASE COMMANDS AT CHANNEL END TIME.
3960 * ON INITIAL KICKOFF ALU2'S STATS ACTIVE HAVE THE FOLLOWING MEANING:
3961 ¢ ALU2 STAT B = ALU2 FOUND A DEVICE END PRIME
31962 ¢ FOR THE DESIRED INTERFACE(A OR B}
3961 ¢ ALU2 STAT D = ALU2 DID NOT FIND ANY DEP'S FOR THE
o964 * DESIRE INTERFACE.
3965 ¢
3966 *  [F ALU2 FOUND A. PRIME,THEN THE STATS WILL MEAN:
3967 * ALU1 STAT C = ALU1 HAS SET THE DEVICE ADDRESS PROVIDED
1968 ¢ BY ALUZ IN THE TU ADDRESS REG ALONG WITH
31969 ¢ SWITCH SELECT.
3970 * ALUZ STAT B = ALU2 FOUND DEVICE WAS STILL BUSY BUT HAS
3971 ANOTHER DEP FOR ANOTHER DEVICE
3972 ¢ ALU2 STAT C = ALU2 FOUND DEVICE WAS NOT BUSY BUT READY
3973 ¢ WAS DROPPED.
3974 = ALUZ STAT B AND STAT C = ALUZ FOUND DEVICE NOT BUSY
3975 ¢ AND READY
gg;? * ALU2 STAT D = ALU2 HAS 'NO MORE DEP'S TO CHECK

.
g7 » ALU2 STAT B AND STAT D = ALU2 FOUND LAST DEVICE BUSY
39;3 . AND NO MORE DEP'S
39 .
3981 * IF CONTROLLER IS RESERVED ONLY THE DEP'S FOR THE RESERVEU INTERFACE
3982 * WILL BE SCANNED.
3983 SE0SEOEEEAENPOTOEIEINIIRTNENOURIEISICEEINNINESNSICOOENIUSEIINSEIGIGEDS
3985 DEPRIMES STO STATIMG, ZERO CLEAR ALL STATS
3988 STO PNDSTS, DEVEND SET DEV END IN PNDING STATUS REG
3991 ADD FLAGS2Z, 1 BUMP FRU REG
3994 BOC MIFTR,MIFTROC BRANCH 1F MIS AVAILABLE b
3998 DEPRIM! AND FLAGS ,ONES- INTFB RESET INTF B FLAG
aQ02 DEPRIM2 XFR STATIMG,STAT XFR STATS TO HDWE
4005 STO XOUTBIM,NDXPOLL-ALU2BRT EMIT ALU2 BRANCH ADDRESS see
4008 XFR XOUTBIM, XOUTB TRAP ALU2
4012 DEPRIM3 BOC STATB,DEPRIM4 BRANCH IF ALUZ2 FOUND DEP
aQ1s BOC STATD,DEPRIM7 BRANCH IF ALU2 FINISHED
ag18 BU DEPRIM3 GO BACK AND LOOK SOME MORE



000330 4828
0001331 3B4)

000332 3A40
000333 4688
000334 w624
000315 8802
000336 4828
300337 C8FD
000338 613C

060339 3A3D
00033A 2B3D
00033B 3Ba1
00033C 63139

000330 4828
00033E 2B40
00033F 8502
000340 6322

000341 2200
000342 2B4B
000343 2368
000344 4020
000345 C100
000346 4150
000347 6513

000348 2385
000349 8080
J0034A 6343

00034B C804
Q0034C C1EC
00034D C9FE
G0034E D986
2053
8120
caQo
62ES

62DE

000352
000353

000354 CSFE
000355 4828
000356 C1CO
Q00357 B130
000358 4150

000359 2859
00035A 6294

0003B0 6294
0003BY Su44t
J0Q3B2 8880
0003B3 2854
0003B4 2DB7
000385 3IBBB
000386 63B3

Q003B7 2854
0003B8 29BD
000389 3BBF
0003BA 63R7

(Omitted Nonpertinent Coding)

‘4487
4488
4489

4490

4491
4492
4493
4494

4497
4500
4503
4506
4503
4512
4515

4519
4522
4525
4528

3,806,878

49 50
DEPRIM4 XFR. STATIMG,STAT SET STATS TO HDWE
BOC' STATD,DEPRIM? BRANCH IF DONE AND BSY DEV
BOC  STATC,DEPRIMA BRANCH 1F ALU2 FOUND DEV NOT BUSY
XFR  PNDADDR, XINB FETCH DEP ADDRESS FROM ALU2
XFR  PNDADDR, TUADR SWITCH SELECT THE DEVICE
ORI STATIMG,SETSTATC SET STEP ALU2 STAT
XFR  STATIMG,STAT XFR IMAGF TO HDWE
AND  STATIMG,ONES-SETSTATC RESET STAT C
BU INSDELAY' BRANCH TO INSERT DELAY
DEPRIMS BOC  STATC,DEPRIMG BRANCH IF ALU2 FOUND DEV NOT BSY
BOC  STATB,DEPRIM4 BRANCH IF ALU2 FOQUND DEV BUSY
BOC  STATD,DEPRIM7 BRANCH IF ALU2 HAD NO MORE DEP'S
INSDELAY BU DEPRIMS GO BACK AND LOOK FOR ONE OF THE ABOV
DEPRIM6 XFR  STATIMG,STAl SET STATS TO HDWE
BOC  STATB,DEPRIMA BRANCH IF ALU2 FOUND DEV NOT BUSY
ORI  PNDSTS,UNITCHK SET UNIT CHECK IN STATUS
DEPRIMA BU CHKONA GO RAISE REQ-IN EC 732423
DEPRIM7 BOC  ALUR, TROUBLE BRANCH 1F ALU2 ERROR
BOC  STATB, DCHOLDS BRANCH IF A DEV BSY TO SET HOLD
BMASKED PBOC  MIFTR,MIFTROD BRANCH iF MIS AVAILABLE s
SETHOLDS XFR  CURCOMM, AR MOVE CHAIN HOLD MASK TO ALU REG
AND  CTIMAGE,Q AND QUT CHAIN HOLD BITS
XFR  CTIMAGE,CTI SET NEW CHAIN HOLD STATUS TO HDWE
RUNALU  BU ALUCRECK GO DO ALU CHECK BEFORE RESCANNING
DOHOLDS BOC ~ MIFTR,MIFTR13 BRANCH IF MIS AYAILABLE
MASKFORA ORI  CURCOMM,HOLDA SET INTF A HOLD
BU BMASKED RETURN
LB PSOBSPERROSIORISESDPINSISRIOS HID NOT OPERATING ®ssssesessneesessssessns
*THE HIONOP ROUTINE RETURNS THE CU TO IDLE STATUS IF HALT IO OCCURS
*WITH NO OPERATION I!! 2ROGRESS. THE TU IS RELEASED IF NO STS PNDC. .
PEOROIEOBIOPOS IS IR ISOSIINRIDEDERISENBIRESRVEIBUNEODINCANSNSERORERST 3808
'HIONOP ~ AND  STATIMG,SETSTATB CLEAR STAT IMAGE REG
HIONOP2 AND  CTIMAGE,HOLDINT+HOLDA+HOLDB CLEAR TAGS EXCEPT HOLDS
AND  FLAGS,ONES-CHAIN RESET CHAIN FLAG
ANDM FLAGS, STATPNDG+STACK+CONCON MASK FOR PENDING STATUS
BOC  DBUS, HIONOP1 BRANCH IF NO STATUS TO DESELECT
ORI CTIMAGE, HOLDINT RAISE HOLD INTF
AND  WORK1,0 CLEAR WORK1
BU CLEANUP C¥1P DESELECTING THE DEVICE
HIONOP1 BU DODES GO DESELECT THE DEVICE

CUSESINAOINI IS ERETININENBNISENNECASNOEIENCISOIIBEOSNSESENENTEDINENTEONS
Sess800sstsReRRtessNININNS HI(O OPERATING 02N ENACELBOIE ISR SEIEBEDS

sTHE HIOPERG ROUTINE DRQOPS THE CU OFF LINE, FIRST RAISING CU BUSY TO
*PROTECT ALU 1 FROM CHANNEL TRAP.

S9CBCNSPIRENEENOSEOSERS NSNS FORIDENONABNONEBSREEIEEREBEtRNPENEENS

HIOPERG AND FLAGS ,ONES-CHAIN RESET THE CHAIN FLAG
XFR STATIMG, STAT SET STOP IF APPLICABLE
AND CTIMAGE,HOLDA+HOLDB RESET ALL TAGS EXCEPT CHAIN HOLDS
ORI CTIMAGE, CUBUSY+HOLDINT MSET BUSY AND INTF HOLD
XFR CTIMAGE,CTI DROP CHANNEL TAGS
NOTYET BOC ADROUT , NOTYET WAIT FOR ADDRESS OUT TO FALL
BU SETSTOP GO TO AWAIT ALU 2 COMPLETION

CRBESSASELEBSEENNSESS00888 HRST WAIT S0 S0 0800000000008 0003800088
* BURST WAIT IS USED BY READ, WRITE, AND SENSE OPS TO WAIT FOR ALU2 .
* FINISH. .
* ADDRESS OUT W{LL BE MONITORED FOR A HIO CONDITION AND [F HI1O IS .
* GIVEN OP-IN WILL BE RESET AND THE OPERATION TERMINATED NORMALLY .
* DATA FLOW ERRORS,ALU2 ERRORS AND UNIT EXCFPTION CONDITION WILL BE .

.

*

* SET AS REQUIRED IN ENDING STATUS.
L e R N Py Py Y

GO SET STOP STAT
KICK OFF READ OP
SET STOP FOR LATER

GOSTOP BU SETSTOP
LETSREAD XFR XOUTBIM, XOUTB
ORI STATIMG,STOP

SVCWATE BOC ADROUT , HIOPERG BRANCH IF HIO

BOC  SVCOUT, BSTWAIT BRANCH IF SERVICE [N OR OUT

BOC STATD, NOSVC BRANCH IF NO SERVICE

3y SVCWATE GO BACK AND DO IT AGAIN
BSTWAIT BOC ADROUT, HIOPERG BRANCH IF HIO ISSUED

BOC CMDQUT, GOSTOP BRANCH IF CMD QUT IS UP
BSTWAIT? BOC STATD, BSTDONE BRANCH IF ALU2 COMPLETED

BU BSTWAIT GO BACK AND CHECK FOR FINISH



0003BB
0001BC
0003BD
O0CD3BE
0003BF
0003C0
0003

0003C2
0003C3
0003Ca

0003CS
0003C6
0003C7
0003cC8

00023C9
0003CA
0003CH
0003Ce
0003CD
0003CE

0003CF

0003D0
0003D1
0003D2
0003D3
0003D4

0003DS
Q00306
0003D7
0003D8

000309
0003DA

0003DB
0003DC
0003DD
0003DE

00030DF
0Q03EQ

0003E}
0003E2
Q0003E3
0003E4
0003ES

000 3E6
0003E7

0003E8
0D03E9
00Q3EA
0003EB
000 3EC
00GIED
0003EE
O003EF

0003F0
DO0JF
0003F2

0003F3
Q0Q3F4
0003F5
Q0Q3F6
0003F7
0003F8
0003r9
00G3FA
0003FB
0003FC
00Q3FD
0003FE
000J3FF

JABF
22DB
2BBF
8709
4828
22DB
DOOB
20D9
elion)
37CF

DC6C
20CF
31D6
32D6

4E88B
4421
FEQOO
2006
8704
63DC

2BDF

DD8Q
30D9
28FQ
JAE?
27E)

IFCD
9700
2009
613DC

850C
63DD

8710
850E
8904
6299

8501
6300

D288
20EB
30E8
FOOC
20ED

4490
a421

27EB
8700

8708
63DC
D410
20EB
63EB

E111
1150
63D3

140F
5441
8801
4828
0700
4012
8780
9502
8304
60C0O
2298
0700
6398

51

4532
4535
4538
4541
us54a4
4547
as50
4553
4556
4559

4563
4566
4569
4572

4576
4579
4582
4585
4588
4591

4595

4599
4602
4605
4608
a611

4615
4619
4622
4625

4629
4632

4636
4639
4642
4645

4649
4652

4656
4659
4662
4665
4668

4672
4675

4679
4682
4685
4688
3691

694

697
4700

4704
4707
4710

4715
4716
4717
4718
4719
4720

4723
4726
4729
47132
4735
4738
4741
av44
a747
4750
4753
4756
4759

NOSVC

BSTDONE

HADOVERN

CHEKB
CHKUNCHK

CHXALUZ2

CHKOVRN
CHEKSNS

BSTWAITZ2

ALUZHDER
SETUNTCK
SETPNDG

ALUZUNEX

DATCHECK

FTCHNOIS

SKIPNOIS

DODATCK

ISLDPT

ENDHIO

ANDM

BOC

BOC
OKM

BU

ORI
BU

ORI
ORI
ORI
BU

ORI
BU

ANDM
XOM
BOC

XFR
XFR

BOC
ORI
BU
ORI
BU
ANDM
BOC

BU
X0

XFR
BU

3,806,878

STATC, BSTDONE
ALUR, ALU2HDER
STATB, BSTDONE

SNSSTS2, RDNOISE+DATACK

STATIMG, STAT
ALUR, ALUZHDER
CURCOMM, X'0B'
DBUS, BSTWAITZ2
CURCOMM, 1
DREG?7,CHEKB

52

BRANCH IF ALU HAD ERROR
BRANCH IF ALU ERROR

BRANCH IF UNIT EXCP

NOISE IN SENSE

SET STOP TO DATA FLOW

BRANCH IF ALU2 HAD HDWE ERROR
MASK FOR SENSE TYPE COMMAND
BRANCH IF SO

MASK FOR WRITE TYPE COMMAND
BRANCH IF SO

SETDIA1, DMR+IBGMSR+RDACC+RDSTOP CHK DIAGNOSTIC BITS

DBUS, CHEKB
DREG1, CHEKSNS
DREGZ, CHEKSNS

SETCNT1, XINB
WORX 1, AR
SETCNT1,0
DBUS, CHEKSNS
SNSSTS2,0VERUN
SETUNTCK

STATB, ALUZUNEX

SETDIA2,BLKDC
DREGO , BSTWAIT2
ADROUT , ENDHIO
STATC, DATCHECK
DFLER , DATCHECK

OVERRUN , HADOVERN

SNSSTS2, 0
1JBUS , BSTWAI T2
SETUNTCK

BRANCH IF OFF
BRANCH IF IBG MSR
BRANCH IF READ ACCESS

OTHERWISE FETCH MODULO CNT FROM ALU2
MOVE ALU! MODULO TO ALU INPUT REG
COMPARE BOTH MODULO COUNT

BRANCH [F SAME

SET OVERUN BIT IN SENSE DATA

GO SET EQUIP CHK

BRANCH IF ALU2 SIGNALLED UX

MASK TO CHEK BLOCK DATA CHEK FLAG
BRANCH IF ON TO BYPESS

BRANCH IF HIO

BRANCH IF ALU2 SIGNALLED UC
BRANCH IF ANY DATA FLOW ERRORS

GO SET EQUIP CHK IF OVERRUN
MASK SENSE DATA tOR ERRORS
BRANCH {F NO ERRQRS

SENSE ERRORS--SET UNIT CHECK

PNDSTS, CHANEND+DEVEND POST CE AND DE IN STATUS

SETPNDG

SNSSTS2, EQUIPCK

GO SET STS PENDING
SET EQUIPMENT CHECK [N SENSE

PNDSTS, CHANEND+DEVEND+UNITCHK SET CE,DE,AND UC IN STATUS

FLAGS, STATPNDG
TERMSTAT

PNDSTS, UNITEXC
CHKUNCHK

SET STATUS PENDING FLAG
GO TO TERMINAL STATUS

SET UNIT EXEPTION IN STATUS
GO LOOK FOR URIT CHECK

XOUTAIM, RDRDB+CONTROL

DBUS (SKIPNOLS
DREGY, SKIPNOTS
CURCOMM, X' 0C"*
DBUS, 1SLDPT

WORK1, XINA
WORK 1, AR

DFLER, DODATCK
SNSS5TS2,0
SETUNTCK
SNSSTS2Z, DATACK
SETUNTCK .
WORK 1, BOT
DBUS , FTCHNOIS
SKIPNOIS

CTIMAGE,QOPIN+CUBUSY

CTIMAGE,CTI
CHKALU2

BRANCH IF NOT A READ OP
BRANCH IF READ CONTROL CMD
1S THIS A RDB OP

BR 1F SO

FETCH NOISE BIT IF APPLICABLE
MOVE TO ALU INPUT REG

BRANCH IF DATA FLOW ERROR EC 732423
OTHERWISE SET NOISE ONLY "EC 732423
GO SET UN1T CHECK EC 732423
SET NOISE AND DATA CHECK  EC 732421
GO SET UNIT CHECK EC 732423
1S LOAD POINT ON

BR IF NOT

SKIP NOISE THIS TIME

RESET OP 1IN RAZE CUB
SET TO HARDWARE
RETURN TO CHECK UNIT CHK COND

ssasesensesasesersesasesssss COMMAND REJECT 9#esosesssesnscsssssessssns

* (COMMAND REJECT IS ENTERED AFT
* WAS RECEIVED AT CMD OUT TIME.

ER OPENERS AND IF AN [NVALID OP CODE ¢
SENSE DATA WILL BE RESET AND CMD RJCT ¢

¢ SENSE SET UP. THIS ROUTINE WILL NOT BE ENTERED IF OPENERS FINDS ANY :

* PENDING STATUS.
e ESEPERCRTASINSEEEEEEEIIEEERORTOIIININSIRsEOINITIEEIBsasISORETINSISSS

COMFEJCH

BLOWOUT

STO
XFR
ORI
XFR
STO
XFR
ORI
STO
ORI
BU

BOC
STO
BU

XOUTBPM, NDXSNSR-ALU2BRT FETCH ALU2 SENSE RESET INDEX

XOQUTBIM, XOUTB

STATIMG,SETSTATD

STATIMG,STAT
SNSSTS2,0

CLEAR
SNSSTS2,CMDREJ
PNDSTS, UNITCHK
FLAGS , STATPNDG
PENDL INK

ALUR, HRDRST
SNSSTS2,0
HRDRST

KICK OFF ALU2

SET STATD TO INDICATE SNS RESET
SET TO HARDWARE

CLEAR SENSE REG 2

RESET DATA FLOW ERRORS

POST CMD REJECT

POST UNIT CHECK

POST STATUS PENDING

BRANCH IF ALU ERROR EC 732421
OTHERWISE CLEAR SENSE EC 732421
RETURN EC 732421

(Omitted Nonpertinent Coding)



000578
000579
000S7A
000578
00057C
000570
0Q0S7E
00057F

0cosseo
nogser

000582
000583
000584
000585

000586
000587
000588

000589
00058A
000SBB
00058C
00058D
0005BE

00058F
000530

000591
000592
000593
000594
000595
000596
000597
000598
000539
0D059A
000598
00059C
000590
000S9E

00059F
0005A0

0005A)
000542
0005A3
0005A4
0005AS
00605A6
000SA7

LOC  OBJEC1
COLE

000000

aCAQ
140t
ace?
54461
1002
1194
1283
1386

4155
620A

2484
5322
8720
5322

4DAD
1389
6580

4EAQ
1410
4E42
5441
138F
€580

4FAD
4150

DC1Q
209D
0aoQ
A4Q1

289F
2194
AFFF
219A
6594

AEFF
219D
6594

63D6
6354

6203
63B1

4150
4242
4828
2B9F
2DA4
2000
379¢F

6060
6061
6062
6063
6064
6065
§066

6069
6072
6075
6078
6081
6084
6087
6020
6092
6093
6094
6095
609/
6100
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53 54

SENEIIENSEISNINIP0NEANNSI06s SET DIAGNISE CMD 9899498240800 888000808808
* DOSETDIA WILL FETCH FOUR BYTES FROM THE CHANNELAND SAVE THEM FOR .
* USE LATER. THE FIRST BYTE WILL BE PASSED TO ALU2 AND IF THE FORCE
* ALU ERRORS FLAG IS ON. IF THE GDT FLAG IS ON ALUY. WILL TIME OUT THE
* TIME SPECIFED IN THE {,AST TWO BYTES. THIS ROUTINE 1S ENTERED WHEN

* THW CHANNEL ISSUES A SET DIAGNOSE COMMAND
L L A L e T RN R Ly

DOSETDIA XFR

SETDIAY,(CHU

FETCH FIRST BYTE

STO  XOUTBIM,NDXFLAGS-ALUZBRT LOAD ALU2 1NDFY,

XFR  SETDIAT,XOUTA PASS 1ST BYTE TO ALU2

XFR  XOUTBIM,XOQUTB TRAP ALUZ TO FETCH BYTE

STO  LINK1,BRETURNG4 SET BYTE RECEIVED RETURN

STO  LINK2,SETSTOP SET STOP RETURN

STO  LINK1,WRTHIO SET HIO RETURN

STO  LINK&4,SAVIFCH2 SET ROUTINE LINK
BASHSEDNONEEIRINO ORISR NON NIRRT RESINESNSIBEPNNIOINSICERENISRENEOROESETS
*GOrFTCH RESETS SERVICE IN FROM THE LAST BYTE FETCH AND LINKS 1O .
*THE SERVICE SUBROUTINE .

SREESSCPERERINLRIRNSNSIRNSIETICINNNIOIRIBUCEERNNIRANENSISNBEPENOOOBEERERIS

GOFETCH XER
8U

CTIMAGE,CTI
SERVRTN

DROP SERVICE IN
GO GET NEXT BYTE

ES RS IR NS U U AN SNPUSEIT AN INNNNDERISENINSIEINISANNAEIRIDENINSNNIOENDS

*DIALINK IS THE COMMON RETURN FROM THE SERVICE RQUTINE.
*WILL BE LOADED TO RETURN TO THE APPROPRIATE BYTE FETCH

LINK REG 4 .
.

SBEBEBIBEN SIS IPNESHANS IS APINRIREEINNC NSO EBENINEISENEBIDNNSINOIOSSO

DIALINK BOC

BOPE, SETBOPE

BRANCH IF BUS OUT PARITY BAD

XFR LINK4, IC RETURN TO BYTE FETCH
SETBOPE ORI SNSSTS2,BUSOC SET BUS OUT CHECK
XFR LINK4, IC
*s® SAVE BYTE 1--FETCH BYTE 2
SAV1FCH2 XFR SETDIAZ,CBO GO GET BYTE 1
STO LINK4,SAV2FCHI POINT TO NEXT FETCH
BU GOFETCY GO GET EM
#e» SAVE BYTE2--FETCH BYTE 3
SAV2FCH3 XFR SETCNT?',CBO GO GET BYTE 2
STO XOUTBIM, NDXFLAG2-ALU2BRT
XFR SETCNT!,XOUTA MOVE FLAGS TO XOUTA
XFR XOUTBIM,XOUTB KICK OFF ALU2 TO FETCH FLAGS
STO LINK4,SAVINOFC POINT TO NEXT SAVE--NOFETCH
BU GOFETCH GO GET EM
*s¢ SAVE BYTE 3 DROP SERVICE IN
SAVINOFC XFR SETCNT2,CBO GO GET BYTE 3
XFR CTIMAGE,CTI DROP SERVICE IN

*» o LOOK FOR GDT FLAG AND

SETDIAY,GDT

IF ON, TIME OUT PRIOR TO PRESENTING SE:EUS

MASK TO CHECK GO DOWN TIME F

PRSNTSTS BOC DBUS, GIVSTS BRANCH IF OFF
STO WORKT,D CLEAR WORK REG(LOWEST CNTR)

INCAGN ADD WORK1,1 BUMP LOWEST COUNTER (400 NANOSECS )
BOC ADROUT, GDTHIO HIO IF UP
BOC NALCQO, INCAGN BRANCH IF NO CARRY TO BUMP AGAIN
ADD SETCNT2,0NES DECREMENT LO CNTR {103.150 USECS)
BOC NALCO, DECHICNT BRANCH IF NQ CARRY TO DECR HI CNTR
BU INCAGN OTHERWISE, GO BUMP LOWEST AGAIN

DECHICNT ADD SETCNT1,0NES DECREMENT HI CNTR (27 MSECS)
BOC NALCO,GIVSTS GET OUT IF NO CARRY (PRESENT STATUS)
BU INCAGN OTHERWISE GO DO IT ALL AGAIN

GIVSTS BU CHEKSNS GO ASSEMBLE ENDING STATUS

GDTHIO BU HIOPERG GET OUT HIO ISSUED

WRTINIT BU WRTBGN RETURN TO WRITE ROUTINE

DOAREAD BU LETSREAD GO START READ OP

(ZXERI RN YRR R SRR RS NE RS RN RRER SRR R R R0 2R 12

* CLEANGO OCCURS WHEN CLEAN INITIAL STATUS IS ACCEPTED
SESEPEPOPO RS NSRS ERNSRGHSUIESEBEPLRN BRGNS USRI ISEISIENBIRERESESOBOSEEODS
CLEANGO XFR  CTIMAGE,CTI DROP STATUS IN

XFR  XOUTAIM, XOUTA SET DATA FLOW MASK TO HDWE

XFR  STATIMG,STAT RESET STAT D IF ON
SVCOUP  BOC  ADROUT,WRTINIT BRANCH IF HIO

BOC  SVCOUT,SVCOUP WAIT FOR SERVICE OUT TO DROP

ORM  CURCOMM, 0 MASK FOR BRANCHING

BOC  DREG?,WRTINIT BRANCH IF WRITE OR TIE REQUEST

(Omitted Nonpertinent Coding)

MPUY (ALU-2} PARTIAL MICROCODE LISTING

STMT

a3

7+BEGIN

SOURCE STATEMENT
CSFCT



000000
00000
000002
000003
000004
000005
000006
000007
000008
000009
00000A
00000B
00000C
00000D
00QQ00E
Q0000F
00000F
000010
0000135
(10001
0000137
000033
000013C
0O003E
01003A
300013
coon2e
00022
onanzy
0uJu 29
J000ED
0000E)

000011
000012

nnootl
000G u
000015
000076
200017

000018
0oonI8
600019
00C01A
000018
00001iC
000010
00001E
00001F

000020
000021

4188
0400
1400
4428
ay22
6558
61AC
634D
6193
6199
61EC
61BC
6529
6553
4590

CREL]
5590

v Q)
4428

ngae

0308
IC0)
3A18
613C

0802
6014

55

B39 ALU2TBLE VECT)
BLO+eeseseNBSSIEIRESSIEIO SR

3,806,878

56

CERERNAPIBEBAPINEANA NS ERONERENNESHOORESNRERRROOENSS

Gulsseesesesesssenessssans ALU2 ROS ENTRY BRANCH TABILLE ssssssssesssssscsers
Bu2+8e SIS RO AE NI I0OEEENIITARIRIITIINIAEANITIEINIRGEIERIEININTRISS
B4 3+e ALU2 [S ALWAYS SLAVED TO ALU1. ANY OPERATION EXECUTED BY ALU2 .

844+ MUST ALWAY BE INITIATED BY ALU! VIA A XOUTB. THE XOUTB BY ALU!
845+ TRAPS ALU2 TO LOCATION 000.
BU6+* FETCHES AN INDEX BYTE FROM

BuB+e 1ONS IN THE BRANCH TAB
840+ EXECUTED AND THE DESIRED
BSO+* SELECTED ROUTINE COMPLET

452+ BE HELD AT LOCATION
§57+9980888E8003Ns0EEESIS000

856 BYPASS
859

ae2

865

B68

871 NDXTST3
B74 NDXDES
877 NDXPOLL
8B0 NDXGRST
883 NDXSRST
886 NDXSDE
889 NDXABRT
892 NDXDMR
895 NDXAXESS
898 NDXFLAGS
900+NDXSNSR
902 SRETURN7
905 NDXFLAG2
907 +NDXFSF
909 +NDXERS
9094+NDXFSR

9 10+NDXRDF
911+NDXBSF
912+NDXBSR
913+NDXRDB
914 +NDXWRT
915+NDXWTM
916+NDXERG
017 +NDXRWD

9 18+NDXRWU
919+NDXSTS
920+NDXSNS
923 SETDLONE

937 EXECWRT
940 SETUP
943

946 TESTIWR
949

953 *» STATC O

29 *

30 ®  INTITIAL

11 ¢ DENSITY. THE COMMAND I

32 * CONTAINS THE ADDRESS OF THE ENTR
33 0

34 .

XFR
STO
STOH
XFR
XFR

EQU
STO
XFR

PART OF THIS ROUTINE IS SH
CSSSIEBASEIEERINIENIEIIISINS

STO
STO
STO

BOC
BU

WORK?2,XINB
STATIMG, ZERO
STATIMG,O
STATIMG,STAT
WORK2, 1C
EXECTST)
EXECDES
EXECPOLL
EXECGRST
EXECSRST
EXECSDE
EXECABRT
EXECDMR
ACCESS
FLAGS, XINA

[ ]

WORKS , XINA

PO = L L) W W W
RNOWP MWl oW

D600 D P DI D I H K
]
]

X'EY' .
STATIMG,SETSTALD
STATIMG,STAT

TRACER, ZERO
AORK4 ,WRITE
LINK!,WRTSTR

ALU2,BEGINNING EXECUTION AT .000,

ALUY AND MOVES IT TO THE INSTRUCTI1ON
qu7+e COUNTER. THE INDEX BYTE WITL POINT TO ONE OF THE BRANCH INSTRUCI -
LE. THE SELECTED BRANCH INST WILL BE
ROUTINE WILL BE ENTERED. WHEN THE

ES, STAT D WILL BE SET INDICATING TO
851+¢ ALU? THAT THE DESIRED FUNCTION HAS BEEN COMPLETED. ALU2 WILL THEN

000 UNTIL ACTUATED BY ALU! VIA XOUTB TRAP
EOSESARISSBNELEEUESORUSEREIEIIRSEINIENEREDNINS

L 3R BN BE AR BN R BN B BN 4

FETCH ALUY INDEX

CLEAR STAT IMAGE REG

CLEAR STAT IMAGE REC HIGH
CLEAR ANY OUTSTANDING STATS
MOVE INDEX TO INST CTR

GO

DO ALU 2 CHECKOUT

HIO NOT OPRTING--GO DESELECT TU

GO
GO
GO
GO
GO

POLL DEVICE FOR STATUS
DO GENERAL RESET

DO SELECTIVE RESET

SET DEVICE END

STOP THE DEVICE IF GOING

GO DO DIAG MEASERE

GO

GET READ ACCESS TIME

BRING IN FLAG BYTE

ZAPIM USE ON SENSE RESET & SEL ReSET RETURN
GET TUBO MASK (SET FLAGS #3!

GO
GO

887888888888

FORWARD SPACE FILE
ERASE TO END OF TAPE({ EOT)
FURWARD SPACE RECORD
READ FORWARD
BACKSPACE FILE
BACKSPACE RECORD
READ BACKWARD

WRITE OPERATION
WRITE TAPE MARK
ERASE' RECORD GAP
REWIND

REWIND UNLOAD
INITIAL STATUS

SENSE OP

BE8RERBBEBBEEE

TURN ON STATD
AND STOP

i:hF?ian{i?ii]????i]??ihfwgffﬁrﬁaﬁ}}ﬁé'sinio".titQ)Q{;;i;;ni;-c;nio'
ENTRY ON WRITE COMMANDS EITHER PF, NRZI OR LWR EITHER hd
5 SET IN REGISTER WORK4 AND REGISTER LINK1 b
¥ TO THE WRITE ROUTINE "IN 'PAGE 2' ¢

.

ARED BY WTM AND ERG ROUTINES
SEESAASSINSESIBAORNSNIURINERNPNIORESTNINS

SET IDENTITY

SET WRITE COMMAND
SET RETURN ENTRY

STATC,SETLPCMD BR [F LWR OR LWTM

TRNARND B8R TO TURNAROUND
'95j'oidii{f((iiifioi;i??;ikE:QB-uau-iiii;-;iotncitoc-cottn-io-oooo:.oto-ooc
N FROM ALU? INDICATES A LWR DR LWTM. .
T TO ALLOW TURN-AROUND ROUTINE TQ PROCESS THE .

954 ¢ THE COMMAND IS SE

955 & COMMAND AND SFT DATA FLOW MASKS.
956 * DELAYS TAKEN.

957 SENBIESRNARE SN UL ADEESIBUSIS

959 SETLPCMD
963 WRSTALP
964

967

970

973

976 GOTURN
979 RDBKLP
982

GHG *eseseREsEsEIRES

EQU

STO
AND
BOC
BOC
STO
BU

STO
BU

sesssse WRITE TAPE MAKK ROUTINE $e*evsssssssenssesssssee

.

WORK4Y ,WRITE+SETDIAG
SENSE1,ONES-BOT
WRTSTAT, GOTURN
BACKWD, ROBKLP

WORK4 , RDFWDD+SETDIAG
TRNARND

WORK4 , RDBKWD+SETDIAG

THERE WILL NOT BE ANY TURNAROUND *

.“‘t‘t‘.t.‘.‘.‘.“....‘l‘.l‘.....‘..'...‘C.‘

SET WRITE AND DIAG Cmp
TURN OFF BOT IF ON

BR
BR

WRITE STATUS
BACKWARD STATUS
SET READ FWD AND DIAG CMD

GO TO TURNARQUND

SET READ BKWD AND DIAG CMD

TRNARND GO TO TURNAROUND

986 * INITIAL.ENTRY ON WRITE TAPE MARK COMMAND EITHER PE, NRZI
987 ¢ OR LOOP WRITE TAPE MARK.
388 ¢ THE WTM TRACE BIT IS SET ON IN TRACER REGISTER AND THEN

990 * THE WRITE RQUTINE.

[ ]

[ ]

]

389 ¢ A BRANCH IS MADE TO SHARE THE REST OF THE SET UP WITH .
L]

*

9G] 966030800000 sETINTOtIIEIIOINTINEIUSERsIItEItNINEIRIEIITIsEItLItOIIES
SET ROUTINE IDENTITY

993 EXECWTM
996

STO
BU

TRACER , WIMOP
SETUP

GO

GET GOING



20CC2:2
npCC23

000024
500025
000026
000027
000028

000029
00002A
angn2H
0noo2c
00002D
00002F

000G2F
000030

000021
000032

000033
000034
0000135
000036
000037

ogoQ3e
000019

00003A
000038
00003C

CBO4
[

TIED
)1Ba
O0FE
8810
62CA

(380
8402
10
8408
4428
613C

0301
602B

0304
6628

0802
6038
0804
6038
0801

0340
6040

0802
603F
0804

57 58
1)) SEASETISERRENIEESELNNAENES NG HECORD) GAP #seésssssessensssssssenssene
1000 *  INITIAL ENTRY FOR ERASE GAP OPF. THE RtG VRACE BIT [S SET .
100+ * [N THE TRALER REGISTER AND A RRANCH MADE TO SHARE THE REST OF THE »
0Ny o SETUP WITH THE WHITE ROUTINE, 4
'Oyt e ARTER VFLOCTTY 1S ATTAINETY A RETURN WILL BF MADE 10 'FRGSIR' .
D¢ PR CROTSETEFRGE' CNRAT ) AT WHICH TIME THE COUND AND FLAGS .
PCS e WL BECOSET 1O COMPLETE THE"FRASE b THE TAPE WILI BE ERASED tOR
NG & APPHOX. 4.2 [N, .
cab7oe UHE TAK ROUTINE WILi 00O THE COUNTING OF TACH PULSES AND ALSO .
1063 * 'MON{TER THF TU BUS [N TO ASSURE NO DATA 1S PRESENT. IF ANY DATA .
:8?9 : iS5 DETECTED THEN NOISE ERROR WIiL HE SET. .
U .
1011 & THERE ARE 106 TACH PUISES PER IN. *
1012 :--nt.0-':--tttttt‘ttozttatttnc‘tz-tctnt.ttnttttttntnc.ttto..toqt‘y;;!;
T ENBCERRG STO TRACER, ERGOP SE1 ERASE GAP OPERATION FLAG
) Bu SETUP GO CONTINDE SET UP
022 FRGS.R STO [.INK2,, GOENDUP SET UP RETURN TO ENDUP
1025 ERGCTR S10 WORKZ,ONES-75 SET COUNT FOR 336
1028 STC WORK1,0NES-1 TAC COUNTS
1031 SETERGF ORI TRACER, ERGFLAG SET FLAG TO CHECK FOR ERROR
1034 BU TAKS GG 10 TAK RTN
1037 sssseeasesnsenantssss REWIND OR REWIND UNLOAD $$¢rtssesssssssssssensesess:
1039 * REWIND, REWIND UNLOAD AND DATA SECURITY ERASE SHARE A .
1040 * COMMON ROGTINE. THE ENTRY POINTS VARY SO THE COMMAND .
1041 * CAN BE SET IN WORK4. REWIND UNLOAD WILL SET STAT C ON .
1042 * THEN STAT A IS SET TO IDENTIFY THESE THREE COMMANDS TO .
1043 * TURNAROUND ROUTINE AND TO EMDUP ROUTINE. .
1044 3823638880808 053 52808 EBUPEIISUNITINSUIUINSEEOBIRIRIRINOIBERUERIDRES
1046 EXECRWU STO WORK# , RUN LOAD REWIND UNLOAD CMD
1049 OR! STATIMG, SETSTATC FLAG UNIT CHK
1052 LEREWRUN 5T0 LINKY, ENDUL SET RETURN ADDRESS AFTER CMD EXEC
1055 CTRLSETA ORI STATIMG, 5ETSTATA SE1 STATA ON TO
1058 XFR STATY L, 5TAT INDICATE HEW, RUN OR DSE
1061 SCOOT BU TRNARND GO TO TURNA ROUND
1065 EXECRWD STO WORK4 , REWIND LOAD REW CMD
1068 BU LKREWRUN GO SET LINKAGE REG & STAT A
10771 nesssesssersssnssssssss DATA SECURITY FRASE 9958800530080 5000000¢800880
1072 = INITIAL ENTRY FOR DATA SECURITY ERASE OP. .
1073 * THE COMMAND IS SET IN WORK 4 REGISTER AND A BRANCH IS .
1074 ® MADE TO SHARE THE SETUP WITH REWTND AND REWIND .
1075 * IF ALL TESTS ARE OK. THE DRIVE WILL THEN CONTINUE TO ERASE .
1076 * TO END OF TAPE. e
1077 S688843888823300 4800802022 0RCRRRILIELSAREUSISAEIRORERE0IITINEBINIOSINSES
1080 EXECDSE STO WORKa , ERGTOTI PUT CMD IN LSR
1083 BU LKREWRUN GO SET STATA ON
1092 sde 2¥r esEr 2 * 3 sEe .
1093 * LI B s » s 3 s & 3 .
1094 * 5 & ¥sse s B el s = L
1095 *sssssssessRpAD OPERATION INPUT BRANCH TABLE®*¢8sssssssse0stssssssssss
1096 * : .
1097 * DEPENDING ON THE TYPE OF OPERATION- ONE OF THE SIX INPUT LEGS WILL ¢
1098 * BE SELECTED. EACH LEG STORES AN APPROPRIATE TRACER { NOT CE TRACE. }*
1099 * TO ENABLE THE MICROPROGRAM TO KEEP TABS ON WHAT IT IS DOING..THE SIXe
1100 * INPUT LEGS AND THE TRACERS THEY SET ARE; .
1101 1. READ BACKWARD TRACER 6 .
1102 » 2. READ FORWARD TRACER 6 .
1103 = 3. BACKSPACE FILE TRACER 5 .
1104 @ 2 FORWARD SPACE FILE TRACER 5 .
1105 S. BACKSPACE RECORD TRACER 7 .
1106 ¢ 6. FORWARDSPACE RECORD TRACER 7 :
1107 *
1108 o TRACE REG .
1109 0 CREASER e
1110 . 1 BOR TRACE .
1111 . 2 REW OP .
1112 3 IBGTRACE .
1113 = 4 TACH TRACE .
1114 e 5 FILE OP .
1115 » 6 READ OP °
1116 * 7 SPACE OP .
1117 9980035423024 ¢08300880000208080S530 00000080000 CRL0SERNTRIRRIRRSIOS
1120 EXECRDF STO TRACER, READOP TURN ON THE READ TRACER
1123 BU SETFWD
1127 EXNECFSF  §TO TRACER, X'04' TURN ON FILE TRACER
1130 BU SETFWD
1134 EXECFSR  STO  TRACER,SPACEOP TURN ON SPACE TRACER
1137 #8228 00904030ttt IR ItssINLSEsRenstItItisnestsstssonressnsssssss
1138 ® NOW THAT THE OP TRACERS ARE STURED, PUT THE PROPER READ COMMAND .
1139 * IN WORK4 AND BRANCH TO START TAPE MOTION. .
1140 0SS EBSBSNSRESEIEASARIRINERESSNABENSLRARIRRRIREEEESRSIENSNNITEEIROEDS
1143 SETEWD STO WORKY , RDFWDD SET RD FWD TO [.SR
1146 BU CHGDIREC ALL SET,GO AHEAD
1150 EXECRDB STO TRACER, READOP TRN ON READ TRACER
1153 BU SETBKWD
1156 EXECBSF STO TRACER, FILEQP TRN ON THE FILE TRACER

3,806,878



0000 3D
00003E
0000 3F
000040
000041

&603F
0801
01380
1CC4
613C

000042 9600
000043 334A
000044 9700
000045 3347
000046 60SE
000047 2301

000048

1801

000049 61C0

000Q04A QOQFE
000048 01D4

00004C

1971

00004D 62CA

00004E C9FE
00004F C3FR

000050 2450

000051

2C5A

000052 A0C!
000053 2158
000054 A30)
000055 2158
000056 23BA
000057 6048
000058 2450
000059 6058

00005A A101
00005B 2158
0000SC A901
00005D 2158

CCOGSE
Q000SE
000060
00006 "
000062
000063
000064
000065
000066
000067
000068
000069
00006A
000068
00006C
0000&D

00006F
00006F
000070
000071

84aulr
Gu/8
10C0
5060
210
Q0EC
09FA
2u67
6065
2E72
IFB4
IDBD
2F93
3CEE
246C¢
6065

A90!
216C
8810
606C

3,806,878

59
1159 BU  SETBKWD
1162 EXFCBSR STO  TRACER,SPACEOP

1165

—_-

wO -k~

1381
1344
1347

1351
1354
1397
1360

SETBKWD STO WORK4 , RDBKWD
CHGDIREC STO LINK1,TRETRD
BU TRNARND

60

TRN ON THE SPACE TRACER
SET RD BKWD TO LSR
SET UP RETURN REG

AND BR TO TURNAOUND

‘.‘.‘t.‘..','.‘l"O.t"O"'!’t'l“"llC't‘.“.‘...“t‘.....‘.l.l.‘..'.‘

* THIS IS THE RETURN POINT FROM TURNARQUND ROUTINE.

AT THIS POINT .

s THE TAPE UNIT HAS ACCEPTED THE READ COMMAND AND IS UP TO SPEED. .

.“ll...“."'.“t't;..t.‘.‘t‘.‘““““.0....“...“0l.l.‘.‘.‘.".‘..‘

STARTAPE ORM  SENSEY, O
BOC  DREG3,LPBURST
ORM  SENSE?,0

BOC  NOTPE, ISRRZI12
BU READTAPE
ISNRZI2 BOC  NRZFEAT, [SNRZI

SEE IF BOT IS ON
- BR IF IT IS
GET SNS TO DBUS FOR TEST
BR IF NRZI UNIT
NO BOT, LOOK FOR DATA
BR IF NRZI FEATURE IS INSTALLED

. seses SET NOT CAPABLE seee®

MPGMERR , NOTCAP
CLRXOUTA

NOTCOMP  STO
GOEND BU

SET NOT CAPABLE
STOP

"'..‘C.““'tl"'!“l"‘.‘l..‘.‘.‘.“.’lt'!"il"‘-..'ll-.'.".'..“.'

. READ FROM  LOAD  POINT

...‘.""..“'.".‘.".'.".““.‘l“.l""l."..Ol".““l....“.'.‘.l

s TAPE MOTION STARTED AT LOAD POINT--50 LOOX FOR LOAD POINT BURST.
e NONFE,OR NOT LONG ENOUGH, SET NRZI MGDE TO DATA FLOW.

* YEATURE,SET NOT CAPABLE.

IF *
IF NO NRZI .
.

‘..tl“.‘t.‘.."!.“.‘““‘.'l“‘l‘i‘"""'.Ot".“‘tt.l.‘l.“l'.'.."

LPBURST STO WORK1 X' FE!
STO WORK2,X'Dd’
STO LINK2, TRETURNI

CRETEST BU ZFROCTR

SF1 UP TO MOVE TAPE

THREE [NCHES
SET UP RETURN REG { READLP)
GO CT 300 TACH PULSES

t..t.t‘."‘.0‘.'..0.."!'!‘..l.t‘t.‘.‘.‘.‘l“"!.“.“ll“.l.‘t.l‘.“.'

ON RETURN FROM TACH ROUTNE,WE WILL INTERROGATE THE PTE BRANCH
CONDITION FOR 1792 BIT CELLS. OF
ALLOW THE READ TO PROCEED IN PE MODE.
NO PTE WILL DROP US QUT OF OUR
BASICALLY,THIS ROUTINE C
LSR) WHICH VIE FOR INCREMENTATION.

MINES THE OPERATING MODE.

»
.
*
L
s BPI.
L]
L ]
*

‘O‘"‘.“‘“.“.l“““"l.‘.“ll‘.‘“..‘.‘"‘.“..‘.‘.!‘0‘.‘.“.'."

READLP STO FRU,ONES-1
STO WORK4 ,ONES-4

OKALREDY BOC RDTIME, OKALREDY
BOC PTE,COUNTLPB
ADD WORK1 1
BOC NALCO,WAITACEL
ADD WORK4 1
BOC NAI.CO,WAITACEL
BOC NRZFEAT,SET800
BU NOTCOMP
WAITACEL BOC RDTIME, OKALREDY
BU WAITACEL

COUNTLPB ADD WORK2, 1
BOC NALCO,WAITACEL
ADD FRU, !
BOC NALCO, WAITACEL

COUNT LOOP AND ATTEMPT SET OF 800
ONSISTS OF TWO COUNTERS ( EACH SPANS 2

THIS S12 BIT CELLS MUST BE PTE TO
MORE THAN 1280 BIT CELLS OF

THE FIRST TO OVERFLOW DETER-

LI IR BN 2R IR

JHT IS 512 BIT CELLS
CNT IS 1280 BIT CELLS

WAIT FOR READ TIME TO FALL
BR IF PTE IS ON
BUMP CTR BY ONE

8UMP CTR BY ONE
BR IF NO OVERFLOW
GO SET NRZI
NRZI NOT INSTALLED- SET NOT CAPABLE
WAIT FOR READTIME
TO BECOME ACTIVE

BUMP CTR BY ONE
BR IF NO OVERFLOW
BUMP CTR BY ONE
BR IF NO OVERFLOW

..‘i“.““"‘l"lt.l.‘.l'.'.“'.‘.‘.".'."l“‘.l“‘.".“.l"..““.‘

. PE

READ -- NOT LOAD POLNT .

t‘.t‘.t“““".".".tt..t“t‘t“l"“"“."..l‘lt‘.“tl".t't‘l.‘..

s 1HIS 1S THE ENTRY POINT IF HOT IS NOT ON IN TU SENSE
UNTIL A BOR,TU INTERRUPT,TAPE MARK OR 1BG DROPS US

* HFRE WE CYCLE

BYTE 0.

.
.

« OUT OF THE 1.0OP. A TM WILL NOT DROP US OUT OF THE LOOP UNTIL WE b
.

« ARE SATISFIED THAT IT IT A TRUE TAPE MARK (20 CELLS OF TM BOC).
t-tottoo-vo--ot'.otttcctt-act-o‘toactt.‘tvttutaooctsotto.-u.oo.o.o"ca

HFADTAPE ORI STATIMG, PERMRDWT
XFR StATIMG,STAT
STOH WORK1,X'CQ'
XFRH WORK', THBRO
STO WORKZ2 "
SETUXCNT STO WORK1,0NES-19
STO FRU,ONES-5
CHKCLOCK BOC RDTIME,CHKBOR
BU CHKCLOCK
CHKBOR BOC BOR, TRACEBOR

CHKINTPT BOC DEVATTN, ABORTRD
BOC TM, TMCONF IG
CHKIBG BOC 1BG, 1BGYES]

BOC BLOCK , BLOCKCHK
CLOKWAILT .BOC RDTIME, CLOKWALT
BU CHKCLOCK

BLOCKCHK ADD FRU, 1
BOC NALCO, CLOKWAIT
ORI | TRACER, [ BGMARK
BU CLOKWAIT

SET READ CONDITION
TO DATA FLOW
SET GATES FOR READ DET 10 PER CT
ON RECORD SPACE OR FILE OP
SET NOISE BIT FOR ALUY
SET CNT FOR 20 BIT CELLS
SET NOISE RECORD BYPASS
WAIT FOR READTIME
TO RISE
BR ON BOR
BR ON TU INTERRUPT
BR IF TAPE MARK DET
BR IF IBG 1S ON
BR ON DATA DETECTED
WAIT FOR READTIME
TO FALL

BUMP BYPASS CNT BY 1
RETURN ON NO CARRY
TURN ON IBGTRACE

RETURN



000072
000073
000074

00007s
000076
000077
000078

000079
000079
0D007A

000078
00007C
00u07D
000G7E

03007F
U0DO7F
000080

300089
000682
000083
000084
000085

000086
ooQos?
000088
Q00089
00008A
apouss
00008C

000080
07008F
00008F
000090

00009
000092

200V93
000034
000095
000096
000097
000098
000039

J0003A
000098
00009C
000090

B840
3679
6068

2FBO
3FB3
2475
6078

4460
09EF0

247D
6078
A9O)
2175%

ap2g
apa2

2484
2D9A
6081
A906
2188

5060
6080
2FBO
3FB3
2D9%A
2488
6081

AQD?
216A
9800
5B}

8404
60B1

ELEI
31137
31347
6060
37R!
C8At
60613

L8t
2FAL
381
€09A

3,806,878

61 62

CEIsNs SN E0IsensstsPiarsiatadinsseesortsinceostsnstaneosssesdnssenresose
¢« A BOR DETECTED WILL GFT US HERE , BUT IF WE ARE NOT A READ OP :

NAL LOOP
:tYicfi&L-55?25§-TQ.IEE-?§£9£000ag--oa--c--.c---oouoco---oo.oo-on.-oooc

TRACEBOR ORI TRACER , BORMARK TURN ON BOR TRACE BIT

BOC READOP,READYES BR IF A READ OP

BU CHKINTPT GO BACK TO STARTING LOOP
R R R N R TN Lo v
* WE ARE NOW A READ OP SO COUNT 16 BIT CELLS- THEN DROP FORCE AND .

* NOT ALLOW ENVELOPE LOSS TO THE DATA FLOW,ALSO SET READ CONDITION. L4
LR T R R N T Ty

TRYAGAIN BOX™  [BG,SETRDCHK ABEND TF 1HG
BOC  DEVATTN,SETNOISE ABEND IF TU DEV END
BOC  RDTIME,TRYAGAIN WAIT FOR RD TIME TO FALL
BU  CNTABIT GO COUNT AGAIN  IT
READYES EQU ¢ RESET LINES
YFR  STATIMG,1URO FOR DETECTION CONTROL
STO  FRU,ONES-15 SET CNT FOR 16 BIT CEILS
CNTABTT ROC  RDTIME,CNTABIT2 WRIT FOR READTIME TO RISE
BU  CNTABIT
CNTABIT2 ADD  FRU, 1 BUMP CTR BY !
BOC  NALCO, TRYAGAIN TEST FOR CTR 16
COUNT16 EQU  ® '
ORI  XOUTAIM,FORCE+NOLOSS TRN ON FORCE & NOT ALLOW
XFR  XOUTAIM, XOUTA SET FORCE TO XOUTA
. ONE BIT CELL FOR 200/IN/SEC = 3125 NANO SECS
(A AR L RIS R R R R R R A AR R R R E RS R RN ER RSN 2 R RSN AN R R SRR R RN 2
¢ WE HAVE NOW UNBLOCKED THE DATA FLOW READ CIRCUITS,SO WE WILI. .
* CYCLE LOOKING FOR TBG,DATA READY OR INTERRUPT . DATA READY IS

¢ IS THE PROPER EXIT. ALL OTHERS WILL SET UNIT CHECK.
ENENSUSINI0NNIININENINIANINUNINTENGUINOTEREsIREPENEIINSOPENNNEP 00O

FORCEON  BOC RDTIME, COUNTPRE WAIT
BOC DATARDY , PREAMBOK FOR ERADTIMF
BU FORCEON TO RISE
COUNTPRE ADD FRU, 6 BUMP TIME OUT COUNT
BOC NALCO, CKDTARDY WHILE WAITING FOR BEG ONES
& TIME OUT LQUA[S 40 BIT CELLS WITHOUT SEEING BEGINNING ONES
XF WORK 1, TUBO RAISE READ DET LEV 10 '0 PER CENT
BU SETRDCHK GO SET START READ CHK
CKDTARDY BOC IBG, SETRDCHK "R IF IBG IS ON
BOC DEVATTN,SETNOISE BR IF TU INTERRUPT IS5 ON

BOC DATARDY , PREAMBOK WE WANT TO BR HERE ON DATA RDY
BOC ROTIME, CKDTARDY WAIT FOR READ TIME TI FALL
BU: FORCEON

RN IR SNSRI ERON RIS ISR ANERIIEIRENSINN SIS IR TRENEIR LS ENENRNPIRUPUTSOSNODS

% POSSIBLE TM CONFIGURATION.BUMP A COUNTER AMD RETURN.WHEN COUNT .
* GETS LARGE ENQUGH, CALL IT A TM AND GO WAIT FOR IBG .
* 20 BIT CELLS OF TM BOC NEEDED TO RECOGNIZE A TAPE MARK. .

* THESE 20 BIT CELLS DO NOT HAVE TO BE CONTIGUGCUS. .
I T e R R R e L R R R R R Y Y

TMCONFIG ADD WORK1 1 BUMP UEX CNT BY ONR
BOC NALCO . CHKIBG MIGHT NOT BE TRUE TM,GO CHK AGAIN
ORM TRACER, 0 GET TRACE REG TC DBUS FOR BRANCHING
BOC DREGS, WAITEND SKIP IF FILE SEARCH IS ON
* SET UNIT EXCEPTION
ORI STATIMG, SETSTATB TRN ON STAT B FOR ENDUP
BU WAITEND FLAGS UNIT EXCEPTION TO ALU1
L LT T T T R T T T R YT R Y T
* WE WILL END UP HERE WHEN AN 1RG4 IS DETECTED, IN TWO INSTANCES. .

¢ THE FIRST IS WHILE WE ARE WAITING FOR [BG TO FALL AFTER WE START .
s ITAPE MOVING. IN THIS CASFE WF WLII: GO RIGHT BACK TO THE MAIN LOOP. .
® 'THE SECOND 1S ON A SPACF OP WHHN THE ENDING IBG IS DETECTED. .

SRS LAISUSRERARSIHSI SNSRI EIR T RN RSN UZINSEDEINBOANEEIORENERSNSOIERREID

IBGYESY DORM TRACER, O GET TRACE HEG TO DBUS FOR TESTING
BOC BORMARK, TBGYES2 BR IF BOR TRACE IS ON
BOC IBGMARK, IBGYES?2 BR IF IBG TRACE IS ON
ByU CLOKWAILT GO BACK TO START LOOP
1BGYES2 BOC SPACECP, WAITEND BR IF SPACE QP 1S5 ON
AND TRACER ,ONES - BGRMARK - JHGGMARK  RESET TRACERS
BU SETUXCNT GO BACK TO START LOOP + RESET UEX CT

SN NEB NN RSt RIS IR IR SRS I RIS IE IR IR IS IS EANINANSIISSIREEIEENIOSEODTS
* TO GET HERE WE MUST BE DOING A READ OP AND HAVE SEEN DATA READY. .
* THE MAIN JOB NOE IS TO ASSURE END DATA IS FLAGGED NEXT. [BG OR .

* DRIVE INTERRUPT SIGNAL AN ERROR CONDITION .
B EESS LSRR EANIT ISR EIPS RSB I NSRS NSNS NAOADOENBESININISINININSPEINIES

PREAMBOK BOC ENDATA, READEND BR 1F END DATA COMES ON

BOC IBG, SETPARTL BO IF IBG COMES ON

BOC DEVATTN, SETNOISE BR IF TU INTERRUPT COMES ON

BU PREAMBOK HANG TILL RECORD FNDS
SSESENENEEENI USRS IS ORGP OEISEOtIUNITNIPECRERTNTNISRENOICIRSRSOROTSY
¢ NORMAL RFAD END-~ WE HAVE NOW SEEN END DATA. NOW WE MUST COUNT .
¢ THE POSTAMBLE DATA READYS TO ASSSURF NO MORE THAN 42, AN EXCESS WILL?
* FORCE END DATA CHK. AND EXCESSIVE POSTAMBLE.. .

¢ A COUNT OF 50 IS USED TO ALLOW FOR WORST CASE AMP SENSOR DROP OUT ¢
¢ TIME. A SECOND CHECK IS MADE TO ASSURE AT LEAST SIX CELLS OF BURST ‘

¢ OCCUR AFTER ENDDATA. IF NOT,END DATA CHK IS SET ALONE.
n.ou-.o-o-o-ottotaoo-ooo-ooott-ooonouttoa-at-o‘oo-o..-o-t.-o-..c-ooo-on



0Q009E 09CD
00009F 2DA9Y
0000A0D 2FA6
0000AY 609F
0000A2 2FA6
0000A3 3FB3
0000A4 2DA2
Q000AS 609F

0000A6 B929
DO00A? 21AC
0000A8 60B6

00Q0A9 A90)
0000AA 21A2

CODO0AB BAO2

0000AC 1810
00C0AD €0B1

OOQO0AE BAQ4
O000AF 60AC

00CQ0BO 8A08
0000B)Y 2FB6
000082 60B?

000083 1880
0000R4 B402
0000BS 0100

000086

000CB6 3ABF
000087 DBO1
000088 37D9
0000B9 CDD7
0000BA 4D42
0000BB 00CD
0000BC ADOQ!
0000BD 21BC
00Q0BE 61C1
O00DBF 6513

J000C0 Q0nn
J000CY 4060
0gouCc2 00048
0000C3 402«
0000C4 0001
0000CS5 4060
0Q00C6 O6FD
0000C? A6O?
0000cs 21C7
0000C2 468}
0000CA 5681
0000CB 402!
0000CC A00Y
0000CDh 4060
0000QCE O7FE
0000CF A70)
0000D0 21CF
Q000D 4781
0000D2 4021
0000D3 AQCO
0000D4 5C22

0000DS 6107 .

000QD6 61C6
0000D7 6364
0000D8 63F6

1,806,878

63 64
1561 READEND STO FRU,ONES-50 LOAD THE COMP OF DiC 50
1564 RDYWAIT) BOC DATARDY ,CNTRDY? BR TO CT ONE DATA RuY
1567 BOC IBG, CHKPOST BR TO EXIT
1570 BU . RDYWAITI WAIT FOR DATA RDY TO RISE
1573 IBGLOOK! BOC»  1BG,CHKPOST NORMAL EXIT
1576 BOC DEVATTN,SETNOISE ABEND ON TU DEV END
1579 BOC DATARDY , IBGLOOK ) HANG IN LOOP TILL DATA RDY FALLS
1582 BU RDYWAIT! NOW GO WAIT FOR NEXT DATA RDY
1586 CHKPOST ADDM FRU,41 ASSURE AT LEAST
1589 BOC NALCO, SETENDCK 6 BIT CELLS OCCUR
1592 BU STOPREAD AFTER ENDING ONES
1 NTRDY'! ADD FRU,) ADD ONE TO CNT
1238 ¢ BOC NALéO,IBGLOOK1 ABORT IF 43 ZEROS DETECTED
1602 ¢ ¢esss SET EXCESSIVE POSTAMBLE esees
1605 ORI DTACHK2, EXCPOST EXCESSIVE POST AMBLE
1608 ¢ sssee SET END DATA CHECK ssess
1611 SETENDCK STO MPGMERR , ENDATAER SET END DATA CHK
1614 BY WAITEND RETURN TO WAIT SOME MORE
617 # s#0s3 SET PARTIAL RECORD #%ese
1620 SETPARTL ORI DTACHK2 , PARTREC SET PARTIAL RECORD
1623 BU SETENDCK
1€2C ¢ seses SET START READ CHECK sesss
1629 SETRDCHK ORI DTACHK2, STREADCK SET START READ CHECK
1632 WAITEND BOC I1BG,STOPREAD BR IF IBG 1S ON
1635 BU WAITEND WAIT FOR IBG
1638 * essss LET NOISE ERROR esss»
1641 SETNOISE STO MPGMERR ,NOISE SET NOISE ERROR
1644 ABORTRD ORI STATIMG,SETSTATC FLAG UNIT CHECK
1647 STO WORK2,0 CLEAR NOISE BIT
1650 STOPREAD EQU .
1652 BOC  STATC,DIAGHOCK TOUCHE
1655 ANDM TRACER, SPACEOP IS THIS A RECORD SPACE OP
1658 BOC SPACEOP, CRESENS BR IF SO
1661 READSTOP AND XOUTAIM,ONES-FORCE~-N._NSS
1664 XFR XOUTAIM, XOUTA DEACT IVATE FORCE AND NOT ALLOW
1667 STO WORK1,0ONES-50 SET 20 MICRO SEC. DELAY
1670 DELAY ADD WORK1,ONE DO THE DELAY
1673 BOC NALCO, DELAY FOR SERVICE TO STQP
1676 TOENDUP BU ENDUP
1679 DIAGHOOK BU MEASIBG GO MEASURE IBG
1684 deosebsssddersnsonssansssesosns CETCH STATUS SUBROUTINE ®seessnesessoes
1685 * THIS SUBROUTINE 1S USED BY ANY ROUTINE REQUIRING SENSE DATA FROM .
16B6 * THE DEVICE. TWO BYTES OF SENSE DATA WILL BE RETURNED AND CONTROL .
128; * RELINQUISHED TO THE CALLING ROUTINE VIA LINK REG 1. e
1 . L
1689 BISISEIEAB IR SRS USEIRENISCEESERBAB SR INSISUINEENENCONUBRNPIOSENENIUSIRTITETSE
1692 FCHSTS STO WORK1,0 CLEAR THE TU
1695 XFR WORK1, TUBO BUS OUT
1698 STO WORK1, DEVSEL SET SELECT & RESET ALL OTHER TAGS
1701 XFR WORK 1, TUTAG IF THEY ARE ON
1704 5TC WORK1, 1 SET FOR SENSE BYTE ZERO ®¢ss»e
1707 FCHSNS XFR WORK1, TUBQ XFER TO THE TAPE UNIT BUS OUT REG
1710 STO SENSE1,ONES-2 LOAD WAIT COUNT
1713 HUM ADD SENSE, 1 AND
1716 BOC NALCO,HUPY WAIT
1719 XFR. SENSE!,TUBI FETCH ST SENSE BYTE
1722 . XFRA SENSE1, TUBI AND PUT IT IN HIGH REG ALSO
1725 FCHLAST XFR WORK1, AR SHIFT BIT LEFT IF
1728 ADD WORK1,ZERQ NOT
1731 FCHNEXT XFR WORK i, TUBQ MOVE TO TAPE BUS QUT
17134 STO SENSEZ,ONES-) LOAD WAIT COUNT
1737 HUP? ADD SENSEZ, ] AND
1740 BOC NALCO,HUP2 WAIT
1743 XFR SENSE2, TUBI FETCH 2ND SENSE BYTE
1746 XFR WORK1, AR SET UP FOR
1749 ADD WORK1, 0 SENSE OP
1752 XFR  LINK1,IC RETURN TQ CALLLER .
175¢€ ssepsesssssassvsssever STATUS FETCH BRANCH TABLE VEOEOONONEOISPOINEROOENSEDSY
1758 SRETURN1 BU STATUS! INIT STATUS RETURN .
1761 SRETURNZ2 BU SNSRTN ENDVP RETURN .
1764 SRETURN3 BU POLL6 DEV END RETURN
1767 SRETUKN4 BU SNSLINK RETURN TQ SENSE ROUTINE

¢ SRETURN7 IS IN FRONT OF PAGE 0 AT BRANCH TABLE
S0 SEINIINIGINIININENIIENINEPEERDEEPFEPINININITNITIITINENEOINRERIURED

4SS 0S0CESSSASOBNSUEISRBEEOPNRCEIIECENORPUIROEIINRRNEICINSOUERISEOSOOREITS

* NORMAL ENDING OF ANY SPACE OP IS THROUGH THIS ROUTINE. AFTER MOVE ¢
s 1S DROPPED WE WILL MONITOR THE READ BUS UNTIL THE TACH PULSE SPREAD *
* SHOWS THE DRIVE TO BE STOPPED. IF ANY READ DATA IS DETECTED, e

* DURING THI5 TIME, MOVE 1S RAISED UNTIL IBG IS AGAIN DETECTED. .
SO ESSISOENSUTEREPENENEUITIENEPINPENSINNINSEOIBERETIEOSIENSRIININEIIIOIOIRSTS



0000D9
0000DA
0000DB
00000C
0000DD
00000E
0C00DF
000CED

000CE!
NOO0OE?2
OC0OE3
0000E4
0000LS
[0100)0) XY
0000k 7
0U20F8
o000
1000LA

00U0ER
2000EC

O0GOCED
OOOGEE
Q000EF
0000FO
GOO0F
000CF2
0000F 3
000Qf4
0000F5
0000F6

000100
000100
gooo
000102
000103
000103
000104
000105
000106

Q00107
0og108

C4BF
4428
8880
0008
4024
0040
1C4D
60CD

0281
5821
C200
0100
9600
20F9
35N
K245
Biu
£ IHA

gaan
638A

4BH4
51884
4190
3aF5
1BOG
0408
w428
6100
0B00
610N

JEDS
1CDS
60C0

0000
4024
3A36
61EA

4641
3E03

3,806,878

65 66
1779 CRESENS AND  STATIMG,ONES-PERMRDWT  RESET
1782 XFR  STATIMG,STAT READ CONDITION
1785 ORI  TRACER,CREASER SET FLAG FOR, TAK RTN
1788 STO  WORK?,DEVSEL DROP MOVE
1791 XFR  WORK1, TUTAG TAG
1794 STO  WORK1,DVESNSE SET SENSE BIT ON
1797 STO  LINK1,CRETEST SET RETURN ADDRESS
1800 BU FCHNEXT GO SET SENSE BIT TO DRIVE.
1803 * SENSE BYTES O AND 1
1806 EXECSNS  STO  WORK3,X'871° PATTERN FOR MAsK
1809 XFR  MPGMERR, AR MASK AGAINST NOT CAP + NOISE
1812 ANI)  WORK3,ZERO SET IN REG IF ON
1815 STO  WORK2,0 CLEAR REG FOR LATER
1818 5NSO ORM  SENSE1, ZERQ IS A DRIVE PRESENT
1821 BOC  DBUS,SNS1 BR IF NOT
1824 ROC START,SNS2 BR IF START IS ON
1827 ORI WORK 3, TUSTR SET TU STATUS B IF NOT
T8I0 SNSH ORT WORK2, INTRFQ SET INTERVENTION REQUIRERD
1834 HU SNS 3 GO DO NEXT TEST
1837 SNS? ORI WORK3, TUSTA SET TU STATUS A ON
1840 BU SNS3 GO FINISH SENSE OP
1803 ““t.‘t.l"O.‘l“."t.‘..."..‘t‘t.t!"‘ttl‘t‘...‘t‘..'O.‘t‘!‘..“....
18uy » [ ]
1845 INITIAL SELECTION OF TAPE UNIT .
1846 .
}847 “0“t‘t‘tt‘l‘i‘l..'tt.".t“t....‘.t‘l"".tt....."t.““'."‘.‘.‘..‘
13“8 ..0tt.‘.‘tt.."‘.“'.“‘O.t.."“t.t."‘t0‘tlOO.‘.‘.“.'..'t"....‘..l‘
1849 * THIS ROUTINE WILL GET THE TAPE UNIT ADDRESS FROM THE EXTERNAL .
1850 * ADDRESS REGISTER IN THE PROPER BIT POSITION AND PUT IT IN THE .
1851 * PROPER REGISTER. .
1852 * . .
18531 ¢ TUADDR LSR ' “YOUT {LOW) TUADDR LSR LAYOUT {HIGH) .
1854 0 SELECT Tu7 0 SELECT TU1S .
1855 * 1 SELECT TU6 1 SELECT TU1a .
1856 ¢ 2 SELECT TUS 2 SELECT TU13 .
1857 * 3 SELECT TU4 3 SELECT TU12 4
1858 * 4 SELECT TU3 4 SELECT Tui) .
1859 S SELECT TU2 5 SELECT TU10 .
1860 * 6 SELECT TU1 6 SELECT TU9 .
;gg; . 7 SELECT TUO 7 SELECT TU8 :

*

1863 ..t‘t“l“........"“...Ol.‘.'t-t'.tt..t.t‘.‘l".t‘l.l“‘.‘tl‘-...l.'.
1864 ® THERE ARE TWO TUADDR LSRS,ONE HIGH & THE OTHER LOW.WHICH ONE IS USED®
1865 ® DEPENDS ON THE ADDRESS PASSED BY AL1. THIS ALLOWS THE MPGM WITH .
1866 * THE MEANS TO KNOW WHICH DEVICE HE IS WORKING. .
1869 EXECSTS XFR  TUADDR,XADDR SET DEVICE ADDR
1872 XFRH TUADDR, XADDR IN BOTH REGS
1875 XFR  WORK2,XINA GET TU ADDR FROM ALU1
1878 BQC  SELHIGH,CLEARLO BR IF OPERATING HI DRIVES
1881 STOH TUADDR,O CLEAR HIGH ADDR REG
3884 STC  STATIMS,SETSTATA SET STAT A TO
1887 XFR  STATIMG,STAT DENOTE LOW ORDER
1890 BU ADDREXIT GO DO INITIAL SELECTION
1893 CLEARLO STO  TUADDR, 0 CLEAR LOW ADDR RFG
1896 BU ADDREXIT GO FINISH INITIAL SELECTION
1899 ORG  BEGIN+X'100"
100 #5598 0203088003030 Q000 [N[TIAL STATUS ROUT[NE VEISIBABSISEBENSNCEIPEPIEDTS
1901 * THIS ROUTINE,UPON REQUEST BY ALU1,GETS TWO SENSE BYTES FROM THE »
1302 & SFLECTED DRIVE AND PASSFS THEM TO ALU'. A CHECK IS MADE TO SEE IF e
1903 ® THE DRIVE IS AVAILABLE AND NOT BUSY. STATS ARE USED TO COMMUNICATE *
1904 * FINDINGS TO ALUY. VARIOUS REGISTERS ARE SET TO RESET STATUS. .
190% .
1306 * CLEAN STATUS STATD ALONE .
1907 = BUSY STATUS  STATB AND STATD -DRIVE 15 REWINDING,SWITCHED OR DSE #
1908 * UNIT CHECK STATUS STATC AND STATD-DRIVE IS NOT THERE OR NOT READY *
1309 * DEVICE END PENDING STATB AND STATC .
1910 * UNIT CHK AND DEV END PENDING -STAT C .
1911 & TF DEVICE IS FOUND BUSY,A DEVICE END WILL BE PRIMED. .
1912 ‘t...tl...."‘:!t{.“..!".‘.lt..“,’{}l‘...t.tt“.!!!.!".'.tt..‘.....
1914 ADDREXIT EQU % ENTRY FROM ADDR ROUTINE
1916 CHKSWTCH BOC  BSYTACH,GOPRIME BR IF SWITCHED
1919 EXECSTSZ STO  LINK1,SRETURN} SET UP RETURN
1922 BU FCHSTS RETURN TO STATUS)
1924 ISBUSY! EQU »
1926 PRIMESET STO  WORK1,ZERND CLEAR DEVICE SEL IF ON
1929 XFR  WORK1,TUTAG TO ASSURE NOT LEFT OUTSTANDING
19312 GOPRIME BOC  STATC,TOSETD BR TO GET OUT
1915 BU SETPRIME GO PRIME DEVICE END
1938 .‘..t‘.Ot‘.l...t‘.‘.‘.“‘O..tt“"0.’..““.‘..0"‘...00.‘..‘...0..‘."
1939 * RETURN FROM FETCH STATUS ROUTINE - INTERROGATE SENSE DATA e
1940 .OO..'.l.‘00t‘.t‘......t.t‘.'..t‘..."t......‘.O"l‘..l.‘.l.l..‘...‘.‘.
1943 STATUS1 XFR  SENSE?,XOUTBH SEND TU SNS
1946 BOC  BSYTACH, ISBUSY1 BR IF BUSY{REW,RUN OR DSE)
)949 ..OOO..‘...‘..‘O.c..‘.‘.‘...‘.‘l...“.l‘..‘0.0....‘.“..‘l“.‘.‘..‘."'
1950 ® INITIALIZE XOUTA IMAGE REG

1959

S0085000SE040S020RENS000NSPOOIEIIRUTENONEUENSOIONSEONNERROOPOOROBOORS



000109
00010A
00010B

00010C
00010D
00Q10E
Q0010F
go0110
aooy 1y
gogt12
Q0og113

N00193
000194
000195
000196
000197
000198

000199
D0D19A
000198
00019C
000190
00019E
00019F
0001A0
0001A1
0001A2
0001A3
0001A4
D0D1AS
000146
0001A7
0001A8
0001A9
00D1AA
0Q001AB

0001AC
0001AD
000 1AE
0001AF
0N01BO
000181

000182
0001H)
0001Ry
Q00 1BS
0001B6
0001R7
000188
000189
0001BA
000VRB

00018C

0001BD
O0D1BRE

0D47
a721
CD40

2A0E
5006
4r2
2912
9000
4E21
DBOO
2017

2897
OE0C
1EQO
6199
OF0Q
1F00

1C0OH
60C03
i00A
1102
5024
1008
5160
3BA2
3AB2
0C00
OAOO
1D00
1800
0900
0800
IBBD
0500
F109
20B2

leDI]
4024
AO24
21AE
4050
6011

GE21
4F2
DROO
2087
61BC
5006
4E21
421
DBOO
20AC

1000

5024
6019

67

T19%a

1957
1960

1963
1964
1965

1968
1971
1974
1977
1980
1983
1986
1989

“STATUSOK

sSeseEERE

5TO
XFR
AND

3,806,878

XOUTAIM, X'47’
SENSEZ2, AR
XOUTAIM,X'a0'

68

SET UP TO LOAD MODEL NO.
GET MOD NO TO A REG
AND PUT IT IN XOUTA

‘.‘."“.‘.‘“.."-...".““‘.‘.“"O‘.".l...‘.“‘l‘l“‘....‘

¢ LOOK FOR DEVICE END PRIME ROUTINE.

SE0EEENNESESEDERP IS RENEOENBESESENINS

HAVPR IME
MUSTBEHI1
LOWYES

SOCKEM

BOC
XFRH
XFR

STATA, LOWYES
LSR
LODEPB, AR
STATB, SOCKEM

LODEPA, AR
TUADDR, 0
DBUS, NOPRIME

STAT A ON SAYS LOW ADDR

SET HIGH

MOVE PRIME LSR TO AREG,(INTRF B)
TEST FOR INTERFACE B

CLEAR A REG IF NOT

MOVE PRIME LSR TO AREG,(INTF A)
LOOK FOR PRIME

BR IF NOT

(Omitted Nonpertinent Coding)

2622
2625

2628
261°
26134
2637
2640
26413
2646
2649
2652
2655
2657
2698
2659
2660
2661
2662

2665
2669

2672
2674

S0ESCEBEINDENNSSUBEDECIINISSEIOES

16

vsessssssansasssesnsns GCENERAL AND SELECTIVE RESETS XY AYI RTINS 1 4 )
*

¢ P OENDTING ON ENTRY POI

* SRR POR

S VOMMITTED LATOH.
BUUINESUBSINEINEERTNFASIESIIBIESS

MED.

EXECGRST BOC

RESTDEB

¢ EXECSRST
L UAPIM

CLEEREM

570
STOH
RU
STO
STOH

ST0
BU

STOH
5 TOH
XFRH
STOH
XFRH
BOC
BOC
STO
STO

NT, A SELECTIVE OR GENERAL RESET WILL BE

SLLECTIvE BYPASSES RESET OF DEVICE END PRIMES AND

STATH, RESTDER
LODEPA, 0
LODEPA, D
EXFCSRST
LODEPB, 0
[ ODFPB, C

OHERWISE THE TWO RESETS ARE THI SAME.
EIISARESEUBENESSNRICIDSRABNIBNENINOIISOS

BRANCH IF RESET IS FOR INTERFACFB
CLEAR DE PRIME REGISTER A
CLEAR DE PRIME REGISTER A HIGH

M
®16

CLEAR DE PRIME REGISTER B sMISee

CLEAR DE PRIME REGISTER B HIGH

[INK!1,SRETURN7-BEGIN SET UP FOR RETURN

FCHSTS

AND GO SELECT DEVICE

WORK Y, DEVSEL+COMMAND S UP COMMAND FOR RESETG

WORK 2, RESET
WORK 1, TUTAG
WORK 1, DEVSEL
WORK 2, TUBO
STATD,CLEEREM
STATC,RESET?
DTACRK!,0Q
DTACHK?2,0
EQUIPCK,O
.MPGMERR, 0
FRU,O

TRACER, 0
STATD, CLEARCMD
FLAGS, 0

WORK2 ,NDXSRST-BEGIN
DBUS, RESET!

.T DRIVE RESET READY

RAISE COMMAND TAG TO DRIVE
CLEAR OUT COMMAND TAG

AND RESET IT

DON'T CHECK STAT C

BR IF THIS 1S AN ALU ERR RESET
CLEAR

ERROR

REGS

CLEAR TRACE REGISTER
BR IF THIS IS A SENSE RESET
CLEAR FLAGS REG

IS THIS A SELECTIVE RESET
BR IF SO

*16

ssasesessassenss DESELECT TAPE UNIT 9866280860 a0sssutucenonssssesessses
¢ *HIS ROUTINE IS USED AFTER EACH OPERATION TO ASSURE DE-SELECT OF THE*
.

» TAPE UNIT. THE COMMITTED LATCH WILL ALSO BE RESET.
-a-aa.utttostoyacunt-tsotoa..-qogg-c-untct-.o‘o.o..-oa.c-o-ococo"-ccoo

EXECDES
DESWAT T

* CHECX
RESET

RESET2
RESET3

CHKHI

BOC .
GOSN ROVENSNAOBORARSNEPEINRINS AROK]T ROUT | NF. BEOSOFGINIINIBIRIBANEBOSNIRSG

L]

* USED BY ALU!

ST0
XFR
ADD
BOC
XFR
BU

}CR DEV EMD PRIME.

XFR
AFR

AMUM

BOC
BU
XFRn
XFR
XFR
ANDM

WORK 1, JERO
WORK T, TUTAG
NQHK1, 36
MALCO,DESWALT
COMITD
SETDLONE

1ODEPA, AR
LODEPB, AR
"UADDR, ZERO
DBUS, CHKHI
EXECABRT

LSR
LODEPA , AR
LODEPB, AR
TUADDR, 0
DBUS, EXECDES

CLEAR TAGS
TO THE DRIVE
ALLOW X POINTS
TO SETTLE 3.2 USEC DELAY
RESET THE DEVICE COMMITTED LATCH
GO SET STAT D AND TERMINATE

SET DEV END PRIMES TO TEST A
SET DEV END PRIMES TO TEST B
DO ADDR AND DEV PRIME COMPARE

BR IF NOT

SET HI
LOOK FOR
HIGH PRIMES
BR OUT
IF NONE

TO INSURE TAPE MOTION 15 STOPPED.

¢ THIS ROUTINE MUST FOLLOW RESETS ROUTINE
CENSNENENPIPIAEPENEO AR URNINSEPELENOOPINIRUIUEIIIOINIPREEOONpOREsIREIS

EXECABRT STOH
CLEARCMD XFRH
BU

WORK 1, ZERO

WORK 1, TUTAG
SETDLONE

CLEAR REG

DROP ALL DRIVE TAGS
ALL DONE

ssees SET CONTROL STATUS REJECT ¢eees

IF ONE iS FOUWD BYPASS RESET TO COMMITTED.

"6
LR
16
016
*16
*16

]
*
L4
.



0001BF
0001C0O

0001
Q001C2
0001C3
0001C4
0001CS
0001Ce
0001C7
0001CB
000 1Co
0DQ1CA
0001CB
0001CC
0001CD
0001CD
0001CD
0001CE
0001CF
0001D0
0001D1
0001D2
0001D3
0001D4
0001D5
0001D6
0001D7

000108
0001D9
Q00109
0001DA

000108
0001DB
0001DC
0001DD
0Q01DE
0001DF
0001E0D
Q001E1
00Q1E2
DO0VE3
0001E4
DOQDVES
0Q01E6
0001E?
00Q1EB
0001E9

0001EA
ODQ1EB
0001EC
00Q1ED
0CQ1EE
0001EF
Q0Q1YFO
0001 F1
0001F2
0001F3
0001F8
0001FS
0001F6
000YF7

1D20
0100

Cu3F
1CD6
4428
4142
60C0
Z2ADB
9600
34CA
61CD
i2cc
61CD
Ba04

9600
35D0
1D40
DCFE
20D3
61D7
5821
5D21
9A00
20D9
8402

adla

8401
4428

3,806,878

69 70

2677 CTRLREJ STO EQUIPCK,REJCTRL SET CONTROL STATUS REJECT
2680 CLRXOUTA STO WORK2,0 ASSURE NOISE BIT OFF - READ OP -
J16B4 ®eeesessessssenvessvvsssser ENDUP ROUTINE SIBSLASUSENENENENEBOIENEDNOISOP
2685 ¢ .
2686 ® THE FNDUP ROUTINE IS ENTERED BY ALL CMD ROUTINES. s
2687 = ENDUP SETS THE STATUS INTO THE STAT REG AND SETS STAT D TQO ¢
2688 » INDICATE TO ALU1, ALU2 IS FINISHED. ALU2 WILL BE TRAPPED TO ADDRESS *
2689 * ZERO WHEN STAT D IS SET AND WILL REMAIN DORMANT UNTIL CALLED BY L4
2690 * ALUY AGAIN,(VIA ALU1 XOUTB) ’
2691 ® THE DEVICE STATUS 1§ ALWYS RETRIEVED AND CHECKED FOR UNIT CHECK *
5692 # AND UNIT EXCEPTION CONDITIONS{EOT ON WRITE). THE MPGM ERROR REG IS *
2691 s CHECKED AND IF ANY BITS ARE ON, THE UNIT CHECK STAT IS SET. ’
2694 ¢ .
Zggs ‘..“'.“"‘“...‘l".‘.“".“.“."‘.’i'.‘.‘..“.."l‘l..‘..'l.“.""
2699 ENDUP AND STATIMG,ONES-TAPEOP-PERMRDWT OP

2702 STO LINK?1,SRETURN2 LOAD SENSH RETURN { SNSRTN)

2705 XER STATIMG,STAT RESET TAPE 1P Am. COMTROLS

2708 XFR WORKZ  XOUTA SET HYTE FOR ALUY-READ NOLSE

270 BU FCHSTS GO FETCH DEVICE SENSE DAla

2714 SNSRTN BOC STATA,BUSYYET BR IF A REW,RUN,ORDSE

217 ORM SENSE1,0 GET SENSE BYTE FIR TEST

2720 BOC WRTSTAT,CHKEOT BR IF EOT IS ON

2723 BU ENDCHK

2726 CHKEOT BOC EOT, SETUX 1S END OF TAPE BIT ON

2729 BU ENDCHK HK DR IF NOT

2732 SETUX ORI STATIMG,SETSTATB SET UNIT EXCEPTION IF SO

734 ENDCHK EQU .
2735 CKSTART EQU .

2737 ORM SENSE1,0 15 DRIVE READY

2740 BOC START, TSTFOERR BR 1F START IS ON
2741 STO IPCK,REJTU OTHERWISE SET ERROR ON
2746 TSTFOERR ANDM D ACHK?LONES-VELTRY BR IF NO ERRORS IN THESE
2749 BOC DBUS, TS FOMOR REGS
2752 BU SETUCK OTHERWISE GO SET UNIT CHECK
2755 TSTFOMOR XFR MPGMERR, AR SET UP ERRORS
2758 XFR EQUIPCK, AR FOR TEST
2761 ORM DTACHK2,0 ANY M-PGM ERRORS
2764 BOC DBUS , DUNAGN BR IF NOT
2767 SETUCK OR1 STATIMG,SETSTATC SET UNIT CHECK STAT ON
2771 XFR REDLIGHT FLAG ALU DETECTED DATA ERROR
2773 DUNAGN EQU .
2775 SETD ORI STATIMG, SETSTATD T'RN ON STATD
2778 XFR STATIMG,STAT XFEr STAT IMAGE TO STAT REG
2780 eesesessssesres ALU2 IS NOW TRAPPED UNTIL CALLED BY ALUY
2183 ....'."...‘“.l.‘“..‘.!.““.t'l.“"..".'..l““‘.‘.‘!"....l...“.
2784 ¢ REWIND,REWIND UNLOAD AND DATA SECURITY ERASE USE THIS ROUTINE g
2785 ® TO ASSURE THE DEVICE WENT BUSY. IF IT DIDNT, A CHECK IS MADE b4
2786 * TO, SEE IF THE OPERATION HAS BEEN COMPLETED. CHAINING OF THESE hd
2787 * COMMANDS 1S SIGNALED BY ALUY STATD BEING ON, AND ALUZ WILL b
2788 * REMAIN HERE IN ENDUP UNTIL THE TAPE UNIT IS FINISHED. .
27 ,33313313"'!!!:!!!!!'!1!!3!:""!!!""“"'"t'totoot;Ots-o-;on-tooo;-
2790 BUSYYET EQU .
2792 XFR WORK1,XINB GET THE CURRENT CMD INDEX
2795 XOM WORK ¥, EXECRWU 1S IT A REWIND UNLOAD
2798 BOC DBUS, SETPULSE BR 1F SO
2801 ANDM SENSE1,0NES GET SENSE BYTE FOR TEST
2804 BOC NOTBUSY, LPLOOK BR IF NQT BUSY
2807 BOC STATD, ENDUP IF CHAINED-STATD WILL BE ON-
2810 BU CKSTART IF NOT CHAINED-TAKE NORMAL EXIT
2813 LPLOGK BOC BOT,1SITREW BR IF BOT IS ON
2816 BOC EOT,ISITOSE BR IF EOT IS ON
2819 ORI STATIMG,SETSTATC SET UNIT CHECK ON
2822 BU CKSTART NOT BUSY AND NOT AT LP OR TI
2825 ISITREW BOC WRTSTAT, SETUCK BR IF NOT-MUST BE REW/RUN
2828 BU CKSTART SET U.C.-WE HIT LP ON A DSE
2831 ISITDSE BOC WRTSTAT , ENDCHK SET U.C. IF NOT-WE HIT T) ON A REW
2834 BU CKSTART DSE COMPLETE-~-GO FINISH UP

/838 esseonsrrsesansSET DEVICE END PRIME ROUTINgttanootonoo-o.-o-otc..nc‘aia
7839 ® THIS ROUTINE 1S USED BY ALU1 TO PRIME THE DEVICE END STILL HELD .
2840 ® BY ALU2 IN TUADDR LES. UPON PRIMING, A BRANCH WILL BE TAKEN TO .
7841 ¢ POLLMT! WHERE A WAIT WILL BE INITIATED IN CASE ALU) WANTS IT TURNED »
2842 » OFF AGAIN. .
2B43 ® NOTE INITIAL STATUS DOES NOT TAKE TH1S BRANCH. .
28“4 ‘...“..".....'..‘l....“.‘..."....".-‘l“.“'."".‘l“‘l“...‘.“‘
2847 SETPRIME STO STATIMG,SETSTATB+SETSTATD SET FOR USE LATER

2B50 STOH STATIMG,SETSTATB+SETSTATD SET FOR USE LATER IF HI

2853 EXECSDE ORM TUADDR, 0 SEE IF LOW LSR HOLDS ADDRESS 16
285 BOC DBUS, ISHIGH BR IF NOT TO SET HI 16
2859 BU ISLOW SKIP SET HIGH 16
2862 ISHIGH XFRH LSR SET HIGH 16
2865 ISLOW XFR TUADDR , AR GET PRIME BIT TO A BUS

2868 BOC STATB,DOIT BR IF INTERFACE B

28N ORI LODEPA, O PRIME PROPER

2874 DOIT ORI LODEPB,0 DEVICE END

28717 XFR STATIMG,STAT SET STAT D IF NECESSARY

2880 ORI STATIMG, SETSTATC SET STAT C FOR

2883 XFR STATIMG,STAT ALU14

2886 BRU POLLMTIX GO WAIT TO RESET THE DEVICE END

gaa ¢ 1F STAT D DIDN'T COME ON IN THE

PREVIOUS INSTRUCTION
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2892 GOPRIME2 STO  STATIMG,SETSTATD+SETSTATC SET UP FOR LATER
2895 STOH STATIMG,SETSTATD+SETSTATC SET UP FOR LATER
2898 BU EXECSDE GO SET A PRIME ON
203 JRG HEGIN=X'200"
2IN4 cxyasasevrasasssrasnssasnssss WRITE ROUTINE #9ssssnssssssssssssutstsssses
2905 * PARTS OF THE FOLLOWING RTN ARE SHARED BY WRITE,WTM AND ERG.
5306 * THESE COMMFNTS ARE ARRANGED IN THE FOLLOWING SEQUENCE.
2307 * A PE WRITEC
29un * B, DIAGNOSTICS- 1. LWR
263 * 2. LWTM
LY X 3. INHIBIT PREAMBLE
2911 = 4. IMHIBIT POSTAMBLE
AN 5" DIAGNOSTIC WRITE (DEAD TRACK)
9Ty *
33*44 . NOTE :
Jrite . ANY DR ALL OF THE DIPAGNOSTIC CONTROLS MAY BE USED EITHER
5576+ SINGLY OF [N Arly COMBINATION EITHER NORMAL WRITE OR LWR.
'!‘)I',' ‘.C.l!...‘lt.‘i‘t‘l‘.‘ll‘i“lltl""l'.““..t.‘.““.l""..‘..‘..‘..‘

cuEsasROEBR

“l.‘.‘.‘.“."‘l'..‘.".l.‘.‘..“'.““..'.“O

ENTH¢ 70 HES HOUTINE ©s 'WRISTR' AFTER GAP CONTROL RESPONSE
-l¢M THE DRIVE.
AM EXIT 15 TAKEN 110 CHECK THE DEIVE VELOCITY AND COUNT

2 TACH PULSES 30 INSURE FORWARD CREEP. RETURN IS TO
CWRTST'. WHMERF 3 BRANCH WILL BE TAKEN LF FEATURE IS
SUASENT TO 'wWRTSINR. ' WHERE A CHECK IS MADE TO DETERMINE MODE FOR

!IHIS OPERATION AND RETURN TO 'WRTSTY' IF PE.

{F BOT 1S ON IN THf UrVICF SENSE BYTE O THEN A P BURST

WILL BF WRITTEN, RETURN ADDRESS IS 'RETURN' WHERE AN EXIT

MAY BE TAKEN IF NECESSARY FOR OTHER THAN A WRITE OP.

THEN 39 ZEROS ARE WRITTEN AND AT THE FALL OF WRITE TIME THE
FORMAT COUNTER IS STEPPED TO 2 AND DATA FLOW WILL STEP ON TO FC-13
AND ALSO TO FC-4.

A COUNTER IS MAINTAINED LOOKING FOR EITHER 'BLOCK' TO RISE OR
18G TO FALL AT WH™H TIME THE COUNTER WILL BE STOPPED
IF THE COUNT [S EXHAUSTED THEN 'SLOWBEGN®' ERROR WILL BE SET

WHILE A TEST IS MADE FOR THE BLOCK TO BE PRESENT AND 1IF SO THEN SET
"BORFLAG' A COUNT IS MADE UNTIL 16 BIT CELLS HAVE BEEN COUNTEDTHEN

FORCE AND NO LOSS WILL BE SET IN XOUTA REGISTER

;AT THIS POINT STOP 1S CHECKED AND IF NOT ON THEN AN EXIT
IS TAKEN TO CHECK VELOCITY VIA THE TACH VELOCITY ROUTINE.UNTIL

"STOP' COMES ON AT WHICH TIME RETURN IS MADE TO 'WRTCK10
IF STOP IS ON THEN THE ENDING FORMAT WILL BE WRITTEN AT THIS
TIME. INSTEAD OF EXIT TO CHECK VELOCITY

THr ARLG Lt OF THE ENDING 1'% MARKEH AND 40 ZEROS WILL BEGIN WHEN
THE FURMAL COUHTRER STEPS OUE OF FC-3. A COUNT WIill. BE MAINTAINED
OF THE FNDING a4l BURST. 'PERMRDWI' WILL BE RESET [N THE STAT
RFGLSTER WHEN THE FORMAT IS COMPLETED

WHILE STILL, WRITING DATA (IN FC-3) IF IBG COMES UP THEN MOVE

TAG WILI, BE UROPPED TO THE DRIVE-SIGNALS A CREASE-IBG DROP ERROR
WILL BE SET.

NOTE - MOVE WILL NOT DROP IF IN DIAGNOSTIC WRITE (DEAD TRK MODE)

A COUNTER 1S MAINTAINED WHILE WAITING FOR °IBG' OR 'ENDATA'
WITH THE NORMAL EXIT BEING ENDATA - HOWEVER 1F THE COUNT
15 EXHAUSTED THEN 'END DATA CK' WILL BE SET.

A COUNTER IS USED TO MEASURE THE LENGTH OF THE ENDING
40 ZEROS AND WHEN THE COUNT EXPTRES THEN 'FORCE AND NQ LOSS'
WILL BE RESET

WHEN IBG COMES UP THEN COUNTS WILL BE CHECKED FOR

EARLY BEGIN READ BACK CHECK AND EARLY ENDING READ BACK
CHECK. THE 'BORFLAG' WILL BE CHECKED AND IF OFF THEN

EQUIP CK - 'NO BLOCK ON RECORD READ BACK CHECK' WILL BE SET.
THEN EXIT TO 'READSTOP' WHICH GOES TO ENDUP

PE LOOP WRITE TO READ.

THE COMMAND WAS SET UP ON INITIAL ENTRY AT ' EXECWRT'®

AND ISSUED TO THE TAPE UNIT IN °‘TURN - AROUND' THE

EXIT FROM TURN-AROUND DROPPED THE COMMAND TAG AND DID

NOT GO TO TACH COUNTER. THE MOVE TAG IS STILL ACTIVE TO

THE DRIVE BUT WILL BE DEGATED 1IN THE DRIVE TO INHIBIT MOVING TAPE
THE FORMAT WILL BE WRITTEN AND ALL CONTROL LINES WILL

BE EFFECTIVE AT THE SAME POINTS IN THE RECORD IE: PERMRDWT,
FORCE, NOLOSS, AND SFC.

ALU1 STATC AND BIT 5 (LWROP) IN THE FLAGS REGISTER ARE CONTROL
FOR LWR.
WHEN THE OPERATION IS COMPLETE EXCESS POSTAMBLE AND E, AND

SLOW BEGIN AND END CHECKS ARE MADE ALSO ANY EQUIP CHKS ARE RESET
IF ON. ANY OTHER ERRORS 1F SET ARE VALID.

PE INHIBIT PREAMBLE AND POSTAMBLE

.".‘.‘C‘.l“l.ltl.‘“...""..“l.l0‘...‘.‘...“‘....‘...
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2995 ® THE FLAGS REGISTER MAY OR MAY NOT (ONTAIN THE ' INHPRE® OR .
2996 * 'INHPOSTﬂ FLAG BITS. IF ON THE BLGINNING .
2997 & 40 ZEROS 'WILL NOT BE WRITTEN - UNDER CONTROL OF 'INHPRE' FLAG .
2998 * OR ENDING 40 ZEROS WILL NOT BE WRITTEN UNDER CONTROL OF .
2999 = 'INHPOST' FLAG. .
3000 - »
3001 & THE DATA WRITTEN UNDER ARBOVE CONDITIONS WILL BE FOR 'INHPRE' A 0'S *
3002 * BYTE AND 1'S MARKER THEN THE DATA DURING FC-3 AND THE ENDING 1'S .
3003 * MARKER AND A 0O BYTE. L
gggg : ALL ERROR CHECKS ARE MADE AND ERRORS SET WHICH APPLY. L4

[ ]
3006 * DIAGNOSTIC OR INHIBIT WRITE TRIGGERS WILL FUNCTION THE SAME AS A .
1007 ¢ NORMAL WRITE WITH THE EXCEPTION IN PE MODE MOVE WILL NOT BE .
3008 * DROPPED IF AN IBG COMES UP DURING FC-3, .
3009 SO REPEPERENCOENEENSERNSOBUSPEOSREI NI NIRIBERENSHRIEDCIBESSIRESUERONSESOD
3011 FRETURN1 BY ERGSTR RETURN TO FERASE GAP ROUTINE
}Oiq SASIBABER A ER SO SN INSENIRIBICERESETRNENSUBISANEEN OO RSONITORNSROOOSSEOTSE
3I01% * RETURN HERE AFTER GAP CONTROIL, IS RECEIVED FRCM DRIVE AND EXIT L
3016 ¢ TO ASSURE DRIVE 15 AT THE CORKECT VELOCITY-NORMAL RETURN TO NRTST'
3017 ¢ [F LIMITS ARE NOT MET THEN EXIT TG ENDUP.
3018 tt‘tl..“‘.‘.t.“'.".'t‘tt.tt!t‘t‘t“.....t.l...000.'0“'....‘0“....‘
3021 WRTSTR STOH SENSEY, O CLEAR THE REG FOR VEIOCITY
1024 VELSTR STOH WORK4,ONES-23 SET MAX CNT TQO 24
3027 au CHKVEL GO ASSURE VELOCITY IS CORRECT
‘3031 WRTST? BNDM  SENSE1, BOT ARE WE AT BOT
31034 BOC DBUS, RETURN BR IF NOT
'3037 BU WRTP BR TC SET UP FOR P TRACK WRITE
039 = RETURN IS TO 'RETURN'
3042 RETURN ORrR! XOUTAIM,NOLOSS+FORCE SET NO ENVELOP LOSS AND FORCE
i0as STC WORKY ,ONES -6 SET TO COMPLE OF 7
3048 ORM TRACER, ZERO MASK FOR QP
3091 BOC WIMOP WTMSTR AND RETURN TO THE
3054 BQC ERGCr , ERETURNI PROPER ROUTINE
3057 ‘l‘l“ttt.t"tt-.'O.‘.l.“‘.t"-‘."O‘tt..t‘.l.t‘t‘l‘t‘.........QT'l“.
3058 * THIS IS PE WRITE OPERATION NOT AT LOAD POINT. READY TO START .
3059 * THE FORMATED WRITE. s
]060 .lt..t‘.tl.OO"‘."O‘.Ott‘.n‘.‘t‘t‘“‘0l.lOl‘0.0.“ll‘l.‘.‘.....l.t...‘
3064 WRT40Z STO WORK1,ONES-38 GET COUNT TO 319
3ne? STO LINK'Y,WRTI1ST RETURN TO WRITE 1'S MARKER
3070 BU CNTLSETA GO SET WR COND & COUNT 139 ZEROS
3072 = SETURN TO ‘WRTST1!
1075 WRTIST BOC WRTIME,WRT1ST) BR IF WRITE TIME
3078 =3F4 WRTIST BACK UNTIL GET WRTIME
3087 WRTIST!1 BOC WRTIME ,WRT1ST) WAIT UNTIL GONE
3084 XFR SFC STEP FORMAT COUNTER TO TWO
3087 WRTDATA STO WORK2,0NES-220 SET MAX WALIT COUNT
3080 STCG LINKY,WRTCK SET RETURN FROM 'CHECKBOR'
3093 ®» THE FORMAT COUNTER WILL STEP FROM 2 TG 3 (DATA TIME)
309a .l‘..l.....l.““...'.‘.‘O..‘.‘".‘Ot‘...0.0.0‘.‘...'..‘..‘O...‘.‘.‘..‘
3089% & THE EXITS FROM 'WRTCK' SUBROUTINE ARE: .
31096 ¢ . NFC3 TO 'WRTEND' WHICH COUNTS THE ENDING 40 ZEROS L]
3097 ¢ 2. TO CHECK VELOCITY DURING DATA TIME IN WHICH CASE L]
3098 » RETURN ON 'STOP' FOR EXIT VIA 1. ABOVE. L]
3099 ‘.‘.‘ltl‘..'t....t-‘..“'t‘...!O‘O‘.‘t-."‘..‘.."t“‘l....“..‘..."‘l
3102 WRTCK BOC WRTIME, WRTCX BR ON WRITE TIME PULSE
3105 BU WRTCK BACK IF NOT
3108 WRTCK? BoC WRTIME, WRTCK1 WAIT FOR WRT TIME TO FALL
]111 -O'ltttl"1.0‘..“t‘t.t“..'t!t..'lt‘t‘.lt"0‘C‘l‘t.tl“.#t'......‘.‘.t
3112 * NORMAL RETURN FROM VELOCITY CHECK DURING DATA *
31‘3 .OO"‘.“.‘O.‘Ot‘l...‘.‘.‘t‘.‘l‘.‘l.....‘0‘O‘“‘t‘Ol..l...‘...t'...‘.“
31176 WRTCKI10 BOC NFC3,WRTEND BR 1F FORMAT COUNT 4 OR
31119 WRTCK?2 BOC BLOCK, CHECKBOR BR [F STARTING RECORD.
3122 BOC IBG, WRTCK4 STILL IN IBG
1125 BU WRTCK GET NEXT WRITE TIME
3128 WRTCK4 ANDM TRACER, BORFLAG HAS BOR RBEEN UP YET
ERER! BCC DBUS,WRTCK? BR 1F NOT
3134 ORM FLAGS, ZERO IS THIS DIAG MODE
3137 BOC DIAGWRT, WRTCK BR IF SO
3140 STOH WORK1,DEVSEL DROP MOVE BECAUSE
3143 XFRH WORK1,TUTAG THIS IS A CREASE
314 * sesss SFT IBG DROP WHILE WRITING seses
31149 ORI DTACHK 1, I BGDROP SET ERROR AND
31582 BU WRTCK HANG IN THERE
3155 WRTCK?7 ADD WORK2,0ONE IS THE WAIT COUNT EXHAUSTED
3158 BOC NALCO, WRTCK BR IF NOT
3161 » ssews SEFT SLOW BEGIN READ BACK CHECK e®sss L4
3164 ORI DTACHK 1, SLOWBGN SET SLOW BEGIN RD BACK CHK. (DRIVE
3167 BU WRTCK RETURN TO GET WRITE TIME
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3]70 O'..“‘.‘.O‘.....t‘.‘.."“ll.‘ttlt...‘..““‘..“...“.l....'..‘...."
3171 » THIS SUBROUTINE 1S USED IF BLOCK 1S ACTIVE .
3172 * NORMAL EXIT 1S VIA WRTEND AFTER WRITING ENDING 40 ZEROS.
3173 IF THE RECORD IS LONG ENOUGH (MORE THAN 240 CHAR) THEN_AN
3174 ¢ EXIT 1S TAKEN TO CHECK THE TACH VELOCITY
3175 ¢ THE NORMAL RETURN FROM TACH VELOCITY ROUTINE IS WRTCK 10
3\76 ..O.......Ol.l".‘l.‘.‘"‘..‘..l..."tl“l‘.““‘...‘....l...l..."".!
3179 CHECKBOR ORM TRACER,ZERO 1S THE 'BORFLAG' NON
3182 BOC BORFLAG, CHKBOR ! BR IF SO
3185 ADD WORK4G ,ONE OTHERWISE COUNT ONE
3188 BOC NALCO,CHKBOR2 BR IF NOT DONE YET
3191 STO WORX4 ,ONES-10 SET NEW COUNT FOR 11
3194 ORI TRACER, BORFLAG SET 'BORFLAG' - BLOCK LOOKS GOOD.
3197 CHKBORO BOC WTMOP , CHKBOR! BR IF WTM OP
3200 BOR, CHKBOR BR IF BOR OK
3203 ¢ sssee SET IBG DROP WHILE WRITING veeese
3206 DROPERR ORI DTACHK 1, IBGDROP SET ERROR IF NOT
3209 CHKBOR' BOC FORFLAG, CHKBOR2 HAS FORCE BEEN SET-BR IF 80
3212 ADD WORKS , ONE OTHERWISE COUNT ONE
31215 BOC NALCO,CHKBOR2 BR IF NOT DONE YET
3218 ORI TRACER, ZERO 1S THIS A WRITE TM opP
3221 BOC WTMOP , TMADJCT BR IF SO.
3224 LPSETFOR XFR XOUTAiM,XOUTA SET FORCE AND ROLOSS TO DF
3227 ORI TRACER, FORFLAG SET FORCE DONE FLAG
3230 BOC  STOP,CHKBORZ DON'T GO CHECK VELOCITY IF STOP ON
12133 BOC STATC, WRETURNS GO TFST BLX, BOR, {HG- - [WR OP
)236 l.‘.t“‘t.‘...l"‘O‘.CO!.OO.‘.'!.“O‘.OO.“‘G‘.‘..‘0‘.‘...Ol‘.“..“‘l‘
3237 ® EXIT TO CHECK VELOCITY DURING REST OF THE RECORD L4
3238 “.0.0t"‘t‘.“".‘t".t.‘!‘t‘0“.‘.‘t““.“0‘.‘l.'l‘...“‘.'..“.l‘..
3241 BU VELSTR GO CHECK VELOCITY
17244 WRTEND ORM FLAGS ZERO {S THE INHIBIT POST AMBLFE FLAG ON
3247 BOC INHPOST ,MAXEND BR [F SO
3250 BOC STATC, RDCHKS LWR--SKIP END CNT HERE
32513 ADD WORK 1 ,ONE BUMP COUNTER FOR ENDING 40 ZEROS
31256 BOC NALCO,WRTCK2 BR IF NOT DONE
1259 MAXEND sS40 WORX1,0NES~-228 SET MAX COUNT FOR ENDING
]262 '.‘.‘l‘....‘.'t“.‘.‘..‘C.l“.t.l‘."ltt..‘l‘..OOCQOOOQCOCOCOODOOOOOOOO
3261 ¢ ENTRY POINT AFTER POSTAMBLE HAS HEEN WRITTEN TO RESET WRT COND L4
1264 ¢ NORMAL, EXIT 15 ENDATA ON WRITF. OP OR AiTER FORCE COUNT
31265 ¢ HAS BEEN EXHAUSTED
3266 ¢ .
3267 * ENTRY FOR WTM AFTER 64 CHAR WRITTEN TO RESET WRITE CONDITION .
1268 * AND WAIT FOR FORCE COUNT TO EXPIRE OR IF NOT WRITTEN PROPERLY L4
1269 » EXHAUST COUNTER TN WORK) AND EXIT. »
}270 ‘“'.lt.“‘t‘.‘ltl.‘.l.t'.‘.‘.‘.l."‘llt.lt't‘t‘.oltltt.‘."‘.'...‘..“
3273 WRTCKA AND STATIMG,ONES-PERHRDNT STOP WRITING POSTAMBLE AND
3276 XFR STATIMG, STAT ALLOW WRITE CONDITLION RESET
31279 BOC STATC, CHKCNT LWR--BR ALL DONE TO CHECK ENDING
3282 STO LINK1,WRTCKB SET RETURN FROM ‘CHECKBOR'
37285 WRTCKB BOC WRTIME, WRTCKC WAIT FOR NEXT
32889 BU WRTCKB WRITE TIME
3291 WRTCKC BOC WRT IME, WRTCKC WAIT FOR WRT TIME TO FALL
3294 ADD WORK1,0NE COUNTER LOOKING FOR END DATA, IBG
3296 ¢ OR END OF TM {NOT SEEN AS BLOCK)
3298 BOC NALCO, RDCHK1 BR IF OK
3307 ORM TRACER, ZERO 1S THIS WTM CMD
3304 BOC WTMOP, RDCHK3 BR IF SO
3307 ¢ sesss SET END DATA CHECK ssess
3310 STO MPGMERR , ENDATAER OTHERWISE SET END DATA CHK
3313 BU RDCHK5S GO TO END CHECKING
3316 RDCHK} BOC ENDATA , RDCHK6E BR ON END DATA TO END CHECKING
3319 BOC BLOCK , CHECKBOR BR IF BLOCK DETECTED
3322 ORM TRACER, ZERQO HAS THE BOR FLAG BEEN SET
3325 BOC BORFLAG, WRTCKB BR IF 50
3328 BOC 1BG,RDCHK2 BR IF 1BG DETECTED
kEXD BU WRTCKB OTHERWISE TO GET NEXT WRITE TIME.
3334 RDCHK2 ADD WORX.2,0ONE COUNTER FOR TIME OUT LOOKING FOR 18T
3336 * OF BLOCK
3338 BOC NALCO,WRTCKB BR IF OK
3341 » esses SET SLOW BEGIN READ .BACK CHECK e®sssse
3344 ORI DTACHK 1, SLOWBGN SET SLOW BEGIN READ BACK (DRIVE)
3347 BU WRTCKB RETURN FOR NEXT CYCLE
3350 RDCHKS STO WORK1,0 _-CLEAR REG SO ONLY GET 40
3353 “.l‘l..'Ol“..l.l‘.-t.‘ttttt‘.‘O..0.“t‘..!‘.".“t‘t‘.‘.O‘..‘..."“‘
3354 ¢ ENTRY ON WRITE QP TO SET END COUNTS.
3355 ¢ MUST HAVE SEEN ‘'ENDATA' OR EXHAUSTED COUNTER FOR 'ENDATA'-WORK1- . ¢
3356 .O..‘t‘!‘..“.‘t'O“‘l.tt“‘lt‘.‘..!.l.'O“t.t'.O"'.‘....".‘.."".tt
3359 RDCHK6 STO WORK3,ONES-34 SET TO COUNT ENDING 40
3362 AND XOUTAIM,ONES—FORCE—NOLOSS TURN OFF FOR LATER
3365 ADD WORK i ,ONES -39 BUMP CQUNT FOR ENDING TOTAL

‘Ql.‘.t“"...l!‘..’.-‘.“!.'.l“".".“Q‘"l.“,.‘.‘l‘l‘..l....“.‘..
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170 PEEEEsE 2044000 IAIRERINIIININEISUBININGEIIRIRENINTINEOERENENESOEOS
1371 THE FOLLOWING SUBROUTINE:
3372 * ON WRITE COUNTS 35 BIT CELLS INTO ENDING 40 BURST AND .
3373 » RESETS FORCE AND NO LOSS. THEN WAIT UNTIL IBG COMES UP .
3374 * 2, WIM SHARES PART OF THE ROUTINE ALSO EXITS TO CHECK THE .
3375 TM CONFIGURATICN FOR 35 BIT CELLS AND THEN WAITS FOR IBG .
3376 * 3., LWR AND LWTM DO EITHER 1. OR 2. ABOVE AS APPLIES AND EXIT .
3377 » TO 'WRTCKA' TO RESET WRITE CONUD. .
JITH SANERCUSNSENIEENINSNII NS UREN NI INAREOIPERIRIEILINIINBAGISHEEIINEEREROISTS
3381 WRTRD BOC WRTIME, WRTRD WAIT FOR WRT TIME TO FALL
3384 STO LINK1,RTRNBOR SET RETURN FROM 'CHECKBOR'
3387 WRTRD1O ADD WORK 1, 0ONE BUMP COUNTER LOOKING FOR IBG
3390 BOC NALCO, TESTBOR BR IF NOT DONE
3393 BOC ENDATA, WRTRD3 BR OUT ON ENDATA
31396 ¢ ¢ssas SET END DAFA CHECK esess
1399 5TO MPGMERR , ENDATAER NO END DATA ON LWH
3402 WRTRD3 BOC STATC ,WRTCKA LWR- -ALL DONE NOW GO SHUT OFF WR TGR
34095 ORI DTACHK , SLOWEND SET ERROR RECORD WAS TOO SLOW
jzpg o sssse SET SLOW END READL BACK CHECK sssee
34131 au CHKCNT ERROR EXIT TQ CHECK COUNTS
3415 TESTROR ANDM TRACFR, BORFLAG HAS A GOOD BLOCK BEEN SEEN
3418 BROC DBUS, WRTRDI BR I'F NOT
a2 BOC IBG,CHKCNT NORMAL EXIT
3424 WRTRDI ORM TRACER, ZFRO 1S THIS A WTM CMD
3427 BOC WIMOP, WRTRDTM BR IF 50
3430 BOC BLOCK, CHECKBOR BR TG CHECK FOR GOOD RECORD
3433 RTRNBOR ADD WORK 3, ONE BUMP COUNTER TO RESET FORCE AND NO L
3436 BOC NALCO,WRTRD2 BR IF NOT
3439 ADD WORK3, 7 ADJUST COUNT TO EQUAL THE WRITE CNT
3442 XFR XOUTAIM, XOUTA SET IN REGISTER
3445 WRTRD2 BOC WRTIMF WIRTRD BR IF ON BACK TO COUNT ONE
3448 BU : WRTRDZ HARG IN LOOP
3451 98006000 INRSEERNAIINNINILINIRINISEIEORINSTOEENEREPNOIRIEROORIONININISERTS
3452 * ENTRY USED ON NORMAL END OF WHITE OR WRITE TM OP TO
3453 CHECK THE RESIDUAL COUNTS ANU ASSURE NGRMAIL. COMPLETION
JUGL SN0 ICIEILIEINLO YRR CUISAEPINRIENRIBINEINENGOEOOPARIIRAININENINORIsRSY
3457 CHKCNT ADDM WORK1,48 COUNTER FROM STOP WRT TU ENDING IBG
3460 BOC NALCO, FASTIBG SHOULD NOT BR IF OK
3463 CHKSTR ADDM WORKZ2, 40 COUNTER FROM START WRT TO IBG DROP
3466 BOC NALCO, FASTSTR 50 2ULD NOT BR IF OK
3469 CHKENDNG ADDM WORK3,ONES-4 COUNTER OF ENDING EITHER WTM OR WRT
3472 BOC NALCO, CHKCNT2 SHOULD NOT BR IF OK
3475 ADDM WORK3,ONES-25 COUNT SHOULD BE LESS THAN 26
3478 BOC NALCO, ENDWREX BR IF OK
3481 * sesse SET EXCESSIVE OR INCORRECT POSTAMBLE ®se¢ss
3484 CHKCNT2 ORI DTACHKZ2, EXCPOST SET EXCESSIVE END CNT ON END 40 WRT
3a87 ENDWREX ORM TRACER, ZERO HAS A BLOCK BEEN SFFN
3490 BOC BORFLAG, ENDWREX 1 BR IF SO
J49y e ssse2 SET NO BIOCK ON RECORD READ BACK CHECK sesse
3496 STO EQUIPCK , NBLOCK SET NO BLOCK FQUEP CHK |F NOT
14939 ENDWREXY BOC STATC, LPRESET BR IF LWR OR LWTM TO RESET INCORRECT
3502 ENDWREX2 BOC IBG, KRETURN? WAIT UNTIIL, WE GET IBG
3505 BU ENDWREX1 THEN EXIT
3508 * sesos SET EARLY END READ BACK CHECK seses
3571 FASTIBG ORI DTACHK1,FASTEND SET EARLY END RECORD RD CHK
3534 BU CHKSTR GO BACK
3517 » weess SET EARLY BEGIN READ BACK CHECK ®eess»
3520 FASTSTR ORI DTACHK 1, FASTBGN SET EARLY BEGIN RD CHK
3523 BU CHKENDNG GO BACK
I526 SPSSSCRNSO LI NTNICONNEPSSIRRENROIOEIINITIAADANINICEIIRNEEENABINERAOSNSS
3527 * THE ERRORS ARE RESET WHETHER OR NOT THEY WERE SET-ONLY LWR,LWTM- 4
3528 * THEY ARE 'EARLY BEGIN AND END CHECK' AND 'SLOW BEGIN AND END 4
3529 ®* CHECK, AND EXCESSIVE POSTAMBLE. *
3530 C0FCENEIEIEISUSIRIESITNSIEISNRESINIRIRSCSSEAUNEORIIORIOIPNNDINOOENRRENY
3533 LPRESET AND DTACHK 1 ,ONES- X'1E‘ RESET-- EARLY AND SLOW CHECKS
3536 AND DTACHK2, ONES x'o2' RESET--EXCESSIVE POSTAMBLE
3539 STO ESUIPCK CLEAR EQUIP CHKS
3532 BU DWREX 2
3545 SE00SENEIENEREASNOSNIISIIREUSOUINBIIESINUTSAININENSEEIERNSIIOEENRSURURISS
3546 ¢ USED ON READ CHECK OF WIM TO TEST FOR CORRECT CONDITIONS
3547 OF TAPE MARK
ISUE SS0SEESISISIPESCEINNUEILEIENSESEEISONCEPINSATREESENILOssOONsRIsRERERS
3551 TMADJCT ADD WORK1 ,ONES-10 ADJUST COUNT TO EQUAL THE WRITE CNT
31554 WRTRDTM ADD WORK3,ONE INCREMENT COUNTER
1557 BOC NALCO,WRTRDTM1 GO CHECK TAPE MARK
3560 BOC STATC, SETMRTN IWTM--BR 1F LOOP WTM
1563 OR1 TRACER,NTMTEST SET FLAG ALL DONE TESTING FOR TM
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WRTRDTM1 ORM TRACER, ZERO SET FOR TEST
BOC NTMTEST ,WRTRD2 BR [F 'DON'T TEST FLAG ON'
ROC TM, WRTRD2 BR IF TAPE MARK DET

. ssess SET WRITE TM ERROH eesse

SETMERR ORI DTACHKZ , WwTMERR SET WRUTE TAPE MARK CHECK ON
BU WRTRD2 (0 BAUK GET NEXT ONE

‘.‘"."."....".“““..‘O‘.lll“""t‘l!..“'.“Q‘t‘.‘."l..t.'ll.‘.

3585
3586 * USED FOR FRKOR DETECTION - EITHER SET 'WTMERR' WHICH IS DATA .
3587 ¢ CHECK OR 'TMNBLK' EQUIPMENT CHECK. .
1588 RN EOIERARONENsEs Nt teEnsteRInRIPEEIREIIIONIBINITEEtOssRRtesnsttatss
3591 RDCHK3 - ORM TRACER, 0 HAS BLOCK BEEN DETECTED
3594 BOC BORFLAG, SETMERR BR IF SO TO SET ERROR
3597 ¢ sses» SET WTM NOT DETECTED BLOCK edese¢s
3600 RDCHK4 STO EQUIPCK, TMNBLK SET EQUIP CHECK NO BLOCK DETECTED
3603 BU ENDWREX? SO TO EXIT
3606 tooott.oo.a‘»cttot‘t.otttot.oo‘oo‘att.0-ottltnUn.t‘ctototooouo-t..noto-
3607 * USE TO SET ENDING COUNT ON LWTM CWD.
3608 .oltocconotottt-t-.ttt--oonttt‘vc.toto.ocao..c-‘-‘tt'ttottot.oaotlotu.c
3611 SETMRTN STO WORK1,0ONES-12 THIS THE END COUNT BEFORE DROP WR
j6ta STO LINKY,WRTCKA RETURN TO RESET PERMRDWT
3617 BU CNTL AFTER COUNT END

(Omitted Nonpertinent Coding)
LIBR wessaesesesvesusavanssasse SCAN FOR DEVICEH ENDS ®ssssvovesssstsesscnsss
4789 * SEARCH rOR DFV ENDS REQUIRES MAXIMUM COMMUNICATION BETWEEN THE TwGQ @
4290 * ALUS. ALU2 SEARCHS HIS DEPRIME REGS FOR BITS. WHEN HE FINDS ONt, .
4791 ® THE ADDRESS [S PASSED TO ALU} VIA XOUTB AND A WAIT IS INITYATED .
4292 * WHILE ALU! SELECTS I'HE DEVICE. WHEN ALUY HAS THE DEVICE SFLECtUFD, .
4291 & ALU2 IS KICKFD OFF TO DETERMINF THE DEVICE STATUS. 1F A [iVY DFY .
£294 * END IS FOUND,ALU2 AGAIN RETURNS 10 ALUD WITH STAT C ON .
4295 . [F NO DRV END IS FOUND FOR IHAL DEVICE, A DIFFERENI ADDRESS *
4295 * WILL BE PLACED IN XOUTH {NEXT POSSioiLE DE).WHEN ALU2 RETURNS 0 AL e
4%3; » AFTER RUNNING OUT QF DF PRIMES,STATIY WILL HE SET. .
4 * .
4299 ¢ ALUY STATS ALU2 STATS' .
4300 * A A .
4307 » B INTERFACE B B DF PRIME FOUND - WATI .
4302 * C STEP AlU2 C DEVICE FREFE .
4303 = D ) FINISHED .
4304 ¢ 4
4305 ¢ .
4306 P e T T e R T R R T T R A L A A A AL AL AL R b
4309 EXECPOLL STO WORK?2, D CLEAR LSK TO HOLL TU ADDR
4312 STOH WORK3,0 CLEAR FILAG
4315 EXECPULL STO ¢ TUADDR, SET UP TUADDR [.SR
4317 pPOLLY EQU * '
4119 XFR LODEPB, AR DO WE HAVE A DEV END B MIS®
4322 BOC STATB, POLL3 SKIP MISe
4325 NOP 1 RESET AR MIS?*
4328 POLL2 XFR LODEPA, AR DO WE HAVE A DEV END A
4331 POLL3 ANDM  TUADDR, 0 DREG NOT ZERO SAYS DEV END
FREI BOC DBUS, POLLNEXT BR IF NOT
4337 POLLYO XFR WORK2, XOUTB SEND DEV ADDRESS RO ALUY
4340 OR1 STATIMG, SETSTATB TELL ALUY
4343 XFR STATIMG,STAT SET STAT B
4366 l‘..ttt.llt.‘tlsl“..ttltttt‘.tt"l’t‘ltt'.Jtt.t't‘tl.t““‘.‘...‘l.%l‘
4347 * WARNING DO NOT SINGLE STEP THROUGH NEXT INSTRUCTIONS 1F MURE THAM *
4348 ¢ ONE PRIME
4349 t‘ttcnc.-tat-tsas:'uc.ao-atto-ttttotoanttnoatoacoco-tc-ottous‘ttccsa‘t.
4351 WIEONC BOC STATC, WTEONC WAIT FOR STATC TO GO OFF
4394 POLL4 BOC STATC,POLIS WALT FOR ALUI
41357 i RU POLLa STAT C TO COME ON
4360 POILS AND STATIMG,ONES-SETSTATH
4363 XFR STATIMG,STAT TRN OFF STAT B
4366 BOC BSYTACH, POLLSTEP BR |F SWITCHED
4369 'I‘i..'“t..'!t‘aa‘..‘t""tt"l‘.lt‘tt‘t“t‘l!l.lt‘t.‘t.“‘.l.“.tt.‘t
4370 * GO SEE IF DEVICE IS PULSING - IF SO DO NOT PRESENT DEV END bd
4371 “‘.‘...l’ll“‘..t‘l“.'lll!ll'!l..t‘lt.'t‘.a‘".‘..-..“.!.t‘.'-“uitt
4374 ST0 LINK1,PRETURN2 SET FOR PULSE RET-POLLSTEP
4377 STO LINK2, PRETURN4 SET FOR NO PULSE RET-GOGETIM
43gn BU CHKPULSE
43B3 GOGETIM STO LINK1,SRETURN3 RETURN TO POLL6
43RE 1 FOHATS GOOGET SNS HY'TES
4389 PUlIL 1 HOPTACH, POLLSTERD
4393 POLILALI AHDM  DENSEY, START 15 TR RDY
4396 1 DHUG, DRVUNTCOR HR TF N
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DEVIKONE ORI
DRVUNTCF GR 1
XKERSTAT  ALH
POLIMEIX HQU
BOC
BU

3,806,878

A1 IMG, SETS

STATIMG, STAT
L]

STATD, DOINDE
POLIMTIX

I FAl
IATIMG, SETETAT
1

H

r

82

WE HAVE A 1 1VE IRV END
SET STATC ON NOT REALY (COND,
TELL ATUY
GO WALT T RESET THE DEV END
1S STATD ON
WAIT FOR IT

..‘..’.‘l!'"‘3"ﬂéiﬂﬁ‘U‘C‘Ol‘.ﬁﬂll3...’."l"l.'."..l“.'......‘l..‘l

s It THE TApPE

UNTT INTERRUPT

15 DN

- TAPFE WILL BE ISSUED A RESET

* ON GO AHEAD FROM ALU1,THE DEVICE END PRIME WILL BE RESET
LR EEEANNABASERART S SRS EISSFONRITICERES0ORIREISNINEEINSRONIRNERIORINEIS

DOINDE STO
XER
X0
XFR
BOC
AND
BU
FINDIUT  AND
FINDTU/!7 BOC
POLI.STOP XERH
ORI
SNSTOP BU
RESETTU STCH
STOH
XFRH
XFRH
BU
POLLSTEP STOH
SKIPB S5TO
XFR
POLLNEXT ADD
XFR
ADD
BOC
BOC
ORI
XFR
XFRH
STC
BU

ARFETENS IR ASEBCERNRIBNINNIRS SENSE’ RHOUT INE.

*
+ [HIS ROUTINE WIIL{ ASSFMBLE AND PRESENT TO ALUY THE SENSE BITS FROM
*  ALUZ AND/OR THE DRIVE.

* THE SENSF BITS Will, BE PRESENTED iU
* POSITION TO HE OR'ED

SN AN
KR
CIHM
Bewe
QR
[ala)
ANDM
BOC
BU

ShNhue

SN XFR
KER

OR1
ANDM

BOC

SN54? OR1
! JR1
SNSY BUC
ORI

ANDM
Hor
ORI
ANDM
BOC

SNSE

SN57?

ORI
ANDM
BOC
OR1
SNS3 ORM
BOC
OR{
SNAR STO
Ry
*  SENGH BYTE

SNSB

SHSC STU
XFR
AND
ORM
BOC
ORI
SNSD ANDM
BOC
DRI
STO

BU

SNSE

WORK 1, ONES
TUADDR, AR
WORK?,0
WORK 1, AR
STATH, FINDTU?
LODEPR, O
FINDTU??
LODEPR, 0

DEVATTN, RESETTU

WORK ], AR
STATIMG,O
SETD

WORX 1, DEVSEL+COMMAND

WORK 2, RESET
WORK 1, TUTAG
WORK 2, TUBO
EXECABRT
WORK 3, SETSTATB
LINKZ,0
LINK2,TUTAG
WORK2, 1
TUADDR, AR
TUADDR, 0
NALCO, POLL1
STATA, FLLLSTOP

STATIMG, SETSTATA

STATIMG,STAT
LSR

WORK2, 8
EXECPULL

FLAGS, LWROP
FQUIPCK, AR
STATTMG,D
DRUS, SNS4
WORK 2, FQCHK
FLAGS , UDETERR

NTACHK2,ONES-FORMATCK

DBUS, SNS4
SNS4?2

DTACHK 1, AR
MPGMERR, AR
STATIMG, ZERO
STATIMG, X 'Ft'
1DBUS, SNSS
WORK2, DATACK
FLAGS, UDETERR
NCONVCK, SNS6
WORK?2 , CONVCK

SENSE2,SEVTRK
DBUS, SNS7
WORKX 3, SEVENTRK
SENSE1, BOT
DBUS, SNS8
WORK 3, LDPT
SENSE1,WRSTAT
DBUS, SNS59
WORK 3, WRSTA
SENSE', ZERO
NIEP,SNSB
WORK 3, FP
LINK2,SNSC
SNSWAIT
2 ANl 3

WORK 3, ENDATAER
MPGMERR , AR
WORK 3, ZERO
SENSED, ZERO
NOTPE , SNSD
WORK 3, PE
SENSE 1, BACKWD
DBUS, SNSE
WORK 1, BKWD
[.INK2,SNSF

SNSWAIT

SET MASK TO GET
ONES COMPLEMENT
OF THE ADDR
TO RESET THE PRIME
BR IF INTERFACE B
TRN QFF DEV END A
al.L. DONE AND RESET ALL STATS
TRN OFF DEV END B
BR 1t MTI ON
PUT FLAG
INTO
STAT REG
RESET
OUTSTANDING
TAPE UNIT
INTERRUPT

SET FLAG (HOLD INTERFACE)
ClL.EAR DEVICFE
SELECT
BUMP TU ADDR BY 1
BUMP TU ADR HY 1
BY PROPAGATICN
BR TC DO NEXT DEV
BR OQUT ON 2ND PASS
TRN ON STAT A ON FIRST PASS
TC ALLOW BR ON SECOND PASS
SET HI
TRN ON HIGH ORDER SEL BIT
GO RUN 2ND PASS

RESETD ALL BITS EXCrlD AR
FQUITPMENT CHECKS

ARE ANY EQUIPMENT tRit SET

HR I+ NOT

SET EQUIE CHECK ON

SAVE IN FLAGS REG [F SO.

DO NOT DET DC ON FORMATCK

BK [F NO DATA CKS IN REG

G ~FT DATA CK ON

LOOK FOR
ANY
DATA
CHECKS
BR IF NO DATA CHECKS
SET ULVATA CHECK ON
SAVE. IN FLAGS REG [F SO,

BR I} NOT DATA CONVERTER CHFCK

SET THE ERROR

IS THIS 7 TRK DR.

BR IF NOT

SET ON IF SOCU

1S THIS BEGIN OF TAPE DR
BR TF NOT

SET LOAD POINT ON CU

IS WRITE STATUS ON DR
BR IF NOT

SET ON IF sSO. CU

IS DRIVE FILE PROTECTED
BR IF NOT

SET FILE PROTECT ON

RETURN T} SNSC

GO SEND BYTFS O AND

SET UP MASK FOR END DATA CHK
SET REG TO AR TO TFEST ARD

[F ON WILL REMAIN ON

IS UNIT NOT PHASE ENCODED DR
BR 1} SO {NRZI)

SE1 PF ON CU

1S UNIT BACKWARD DR

BR 1F NOT

SET ON IF SO CU

RETURN TO SNSF

GO SEND BYTES 2 AND 3

XOUTA QR XOUTH IN THE PROPER
INTO THE CONTROI UUNIT SENSE BYTE.

.“‘.l”...“"'"...-.‘.‘.““'.t"...“.t".“‘l'."‘l.'....l‘l‘l.‘l
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IDIE
LU
(A XY
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ubal
[SR1S

19F 2
aoes
19E9
4743
S5F42
2BEE
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63EE

19F9
4921

8200

414
4241
0402
u428
JBF 1
27F9
63F0

4656

4659
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4665
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a6l
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4680
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4686

4689
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4695
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a7ba

4707
4710

47713
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2737
a4g
4743
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4749

4752

4155
4758

4761

4764
4767
4770

4774

4777
4780
4783
4786
47189

a3y
1

4795
4798
4801
4804
4807
4810

4813

agle

4813
4822
4825
4828
481
48134
4837

4840

4843
4B46

4B50
4852
4853
4BS4

4Bs57
4B60
4863
4866
4869
4872
4875
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« SENSE BYTE 4 AND S

SNSF AND  SENSE), EOT+DEVCHK
STO  WORK2,REJTU
XFR  EQUIDCK,AR
AND  WORK?,ZFRD
XFR  SENSET,AR
XtR  FLAGS, AR
OR1  WORKZ,ZERQ
510  LINK2,SNSG
xFR  DTACHK2,AR
BU POSBYTE

« SENSE BYTES 6 AND 7

SNSG XFR  SENSE2, XOUTA
STO  LINK2,SNSH
STO  LINK1,SRETURN4
BU FCHSNS

SNSH 8TO  LINK2,SHSJ

SNS I KER - SENSEY,XOUTB
BU WAITO

« SENSE BYTES 8 AND 9

SNSJ XFR  DTACHK1,XOUTA
ORT  WORK3, EXVCHG
XFR  MPGMERR, AR
AND  WORK3,ZERO
STO  LIMK2,5NSK
BU WALT4

» SENSE BYTES 10 AND 11

SNSK STC  WORK2,ONES-REJTU
XFR: EQUIPCK,AR
AND  WORKZ,ZERO
STO  LINKZ,SNSL
BU SNSWAIT

s SENSE BYTES 12 AND 13}

SNSL STO  LINK2,SNSM
BU SNSWAIT

¢ SENSE BYTES 14 AND 15

SNSM STO  LINK2,SNSO

SNSN XFR  SENSE2,AR
BU POSBYTE

*  SENSE BYTES 16 AND 17

sndo $TO  LINK2,SNSP
BU FCHSNS

SNSP XFK  SENSET,XOUTA
$10  1LINKZ,SNSQ
1] WA1T4

*  SENSE WYTES 18 AND 19

SNSQ S10  LINK2Z,SNSR
XFR  SENSE2, XQUTA
XFR  LODEPB, XQUTB
BOC  STATB,WAITO
XFR  LODEPA, XOUTB
BU WAITO

*»  SENSE BYTES 20 AND 2!

SNSH STO 1LINK2,SNSS
B FCHSNS

SNSS 10 LINKZ2,SNSV

SNST XER  SENSED, XOUTH
XFRH  LOUEVH, XOUTA
ROC  STATH,WAIT(
XFRH LODEPA, XOUTA
BU WAITD

* SENSE BYTES 22 AND 23

STO
XFR

SNSV

POSBYTE ORI

LINK2,DALONE
FRU,AR

WORK3, ZERC

84

CLEAR ALL BITS BUT THESE TWO
SET MASK IN REG

PUT EQUIPMENT CHK ON AR

AND MASK AND AR

PUT BITS

ON AR TO

PASS TO REG

RETURN TO SNSG

PUT REG IN AR

GO SET IN WORK3

PASS REG TO XOVER

RETURN TQ SNSH

RETURN TO SNSLINK

GO PULIL 2 BYTES OF SENSE
SET RETURN TO SNSJ

PASS SENSE 1 TO XOVER
GO FINISH

PASS ERROR REG TO XOVER
SET MASK IN REG

PUT ERROR REG ON AR
AND MASK AND AR

SET RETURN TO SKNSK

GO FINISH

SET MASK IN REG

PUT ERROR REG ON AR
AND MASK AND AR
RETURN TO SNSL

GO PASS TO X OVERS

RETURN AFTER SENDING
2 BLANK BYTES

RETURN TO SNSO
GET TU SERIAL NO-HIGH
GO FINISH

RETURN TO SNSP

PULL, 2 RBYTES FROM DRIVE
PASS TU SERTAL NO.-10W
RETURN TO SNSQ

GO FINISH

RETURN TG SNSS

PASS SENSE2 TO X OVER

PASS DFV END PRIMES LOW INTF B
BE IF B INTERFACE
PASS DEV FEND PRIMES LOW INTEF A
GO FINISH

RETURN TOQ SNSS

GO GET THE LOAD AND THREAD BYTE
RETURN TO SNSV

PASS DRIVE LOAD BYTE TO XOVER
PASS DEV END PRIMES HI INTF R
BR [F B INFT

PASS DEV END PRIMES 8-15 INTF A
GO FINISH

WHEN RETURN MADE SET STAT D
SET UP TO PASS EM

PUT THE AR INTO WORK]

.O.'l..‘..‘.'lt‘Still.‘tl‘.i."‘.lt"‘“.l‘.‘.‘l".“.t‘..‘.'.‘..‘....‘

* USE THIS SUBROUTINE TO SEND 2 BYTES TO ALU1

.!.l.“..‘.t.“‘ﬂl*"t“““.‘tl..'t.t""t...t“‘.‘..““‘.‘t..‘..“..

SNSWAIT XFR
WAITY XFR
WALTO STO
XFR
WAITY BOC
BOC
BU

WORKZ, XOUTA
WORX 3, XOUTB
STATIMG,SETSTATC
STATIMG,STAT
STATD,WAITS
STOP, DALONE
WALIT)

PASS BYEE TO ALUN
PASS BYTE TO ALWU!
TURN ON STATC

FOR ALU2
WHEN D COMES ON GO

BR IF STOP IS ON

GET NEXT SENSE BYTES
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DDO3F3 5428 4878 WAITS XFRH STATIMG,STAT
0003F4 27F9 4881 WAIT2 BOC STOP, DALONE
COUYFS5 3BF4 4884 BOC STATD,WAIT2
0003f€e 0100 4887 SNSLINK ST0 WORK2, ZERO
CDQ3F7 0200 4890 STO WORK3, ZERO
0003F8 5922 4893 XFR LINK2,IC
0003F9 601 4896 DALONE BU SETDLONE

86
CLEAR STATS
BR IF STOP IS ON
WAIT UNTIL STATD GOES OFF,
CLEAR XOUTB INPUT REG
CLEAR XOUTA INPUT REG
RETURN VIA LINK
GO SET STAT D

(Omitted Nonpertinent Coding) --.

TESTING STACKABLE DEVICE STATUS

This section describes three tests in simplified flow-
chart form using the BLK INT FLG set forth in the mi-
croprogram flowchart. The first portions D1 and D2 set
up the various tests. Test 1, steps D3-D10, concur-
rently tests stackable DVE STS for all devices attached
to a given CU. Test 2, steps D11 through D16, tests the
ability of a CU to maintain stackable status while per-
forming other commands. Test 3, steps D17-D24, con-
currently tests pending DVE STS on an SI0O.

The below flowchart represents a program within a
CPU connected to the CU having the microprogram
flowcharted above.

Setup Tests

PROGRAM STEP D1

Function: Set DX to SIO. The address X of the first
device to be tested for stackable status is set in an
S10 instruction to be sent to a channel processor.

PROGRAM STEP D2
Function: SET DIAGNOSE and its CCW. The BLK
INT FLG is set, together with the chaining flag.
The chaining flag causes the channel processor to
supply SUPPRO upon each STATIN from CU.
Test 1 — Check Stackable DE's
This concurrent test verifies CU’s ability to stack DE-
VICE END indications.

PROGRAM STEP D3

Function: Issue SIO instruction including issuing SET
DIAGNOSE and its CCW.

PROGRAM STEP D4
Function: Cause 1/0 OP to be executed.

PROGRAM STEP DS
Function: Increment X to next address.

PROGRAM STEP Dé
Function: Determine whether X=K, where K is a
number of devices. If not, return to D3; if yes, con-
tinue to D7.

PROGRAM STEP D7

Function: SET DIAGNOSE instruction with CCW
resetting BLK INT and resetting chain flag. This
operation is preparing to complete the diagnostic
operation enabling the CU to return to data pro-
cessing functions.
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PROGRAM STEP D8

Function: Issuc SIO with SET DIAGNOSE set up in
D7. Issue a command to the 1/0O program ‘‘wait.”

THE WAIT MACRO

This is a macroinstruction used in OS 360 and OS
370 with regard to supervising a task, in this case,
an OLT function having a subtask performed by
108. The control program has a task control buffer
(TCB) for each task in the system including the di-
agnostic task. The TCB has identification of the lo-
cation of core storage areas allocated to such :asks.
Once control has passed from the control program
to the task, i.e., OLTEP or OLT, the task manage-
ment programs in OLTEP keep track of the task
current state. Such current state depends upon the
readiness of the task program (OLT, in this case)
to use tn. CPU. If such OLT can make immediate
use of a CPU, it is READY. While it is actually
using the CPU, the task is ACTIVE. The other state
is WAIT. During the WAIT state, the task is inac-
tive because more information is required from the
I/O subsystem, for example. In this particular in-
stance, the task must wait until all DE’s are re-
ceived from the I/O subsystem being diagnosed.
The completed use of a resource, i.e., all DE’s have
been received, the appropriate resource manager
takes control. The OLT will get control of the CPU
only if higher priority tasks have been performed.
Tasks controlled by initiator/terminator programs
are well understood with respect to OS 360 and are
not further described.

PROGRAM STEP D9

Function: This step is entered after the WAIT macro
has been satisfied. The step checks to see whether
or not DE’s were received from all activated de-
vices. If yes, the OLT is completed. If no, step D10
is performed.

PROGRAM STEP D10

Function: This step causes a printout of the error in
that not all DE’s were received. Additionally, er-
rors may be logged in outboard data recorder
(ODR) for later analysis. ODR is a programmed
data log keeping operational status.

Test 2 - Concurrent Testing of Maintaining Stackable
Status While Subsystem Performs Another Command

This test initiates operation to the CU in the first de-
vice. It then initiates a second operation in a second de-
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vice having an extended time duration such as read/-
write in the burst mode. It then checks for a DE upon
completion of the BURST command from the first de-
vice to see whether or not the CU stacked the DE. If
it was not stacked, an error is logged.

Program steps D1 and D2 are the same except that
chained instructions are different. A BURST command
such as read or write, plus a controi command (rewind,
space OP, etc.), is performed while maintaining the
BLK INT flag. This test also exercises the subsystem in
an intermix situation, i.e., two devices are doing two
different functions at the same time.

PROGRAM STEP D11

Function: An SIO channel command is issued fol-
lowed by a SET DIAGNOSE set up in accordance
with D2. Chaining is initiated.

PROGRAM STEP D12

Function: A BURST (another) command is sent to
the subsystem chained to a control command on a
different device.

PROGRAM STEP D13

Function: A second SIO channel command foilowed
by a SET DIAGNOSE which resets the BLK INT
FLG.

PROGRAM STEP D14

Function: In response to D13, was a CUB signal re-
ceived? If yes, exit test; if no, proceed to DIS.

PROGRAM STEP D15

Function: Test for DE from addressed MTU or [/O
device. If DE was received, exit test. Note: A DE
should be received when CUB is no. If no DE or no
CUB, proceed to D16.

PROGRAM STEP D16

Function: Print detected error condition and log
same within CPU for further analysis. Exit OLT.

Test 3 — Concurrent Test on Maintaining Stackable
Status While Performing a Second Command

This test, by sensing for either a BUSY or DE in an
SIO following a previous SIO initiating 2 command,
concurrently tests pending DE status in the addressed
CU. The test can be performed for each device; how-
ever, it is primarily a test directed toward response of
a CU. BLK INT blocks SUPPRI when CU responds to
a second SIO from the channel. The status resulting
from the first SIO should be stored (stacked) in CU
during the performance of the second S10. This con-
current test verifies that ability.

PROGRAM STEP D17

Function: Issue SIO SET DIAGNOSE with BLK INT
active as set up in D2.

PROGRAM STEP D18

Function: Initiate a command function in CU with
regard to device having address X.

PROGRAM STEP D19
Function: Increment address X by 1.

PROGRAM STEP D20

Function: Issue (READ from or RECORD on tape)
command to device X+1.
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PROGRAM STEP D21

Function: Issue SIO to CU with SET DIAGNOSE re-
setting BLK INT.

PROGRAM STEP D22

Function: Issue WAIT macro to 1OS for receiving DE
from device X.

PROGRAM STEP D23

Function: Check for received DE using a timeout in
accordance with the length of the issued BURST
command to device X+1. Go to step D24 if no DE
is received; otherwise, exit Test 3 returning CPU to
0Os.

PROGRAM STEP D24

Function: The error is printed and logged for further
error analysis by other programs.

Test 4 — Concurrent Testing Ending Control Unit End
(CUE) Status on SIO (c1-C8)

This tests the capability of a CU to send a CUE upon

receipt of an SIO channel command.

PROGRAM STEP C1

Function: Set a device address into an SIO instruc-
tion. SET DIAGNOSE instruction with a CCW
having a BLK INT and chain a FILE OP to SET DI-
AGNOSE.

PROGRAM STEP C2
Function: Send SIO to CU for device DX.

PROGRAM STEP C3
Function: Send SIO FILE OP for device X.

PROGRAM STEP C4

Function: Test for CUB. If no CUB (FILE OP was
not executed), print an error. If CUB is received,
proceed to step C5.

PROGRAM STEP C5§

Function: Time out FILE OP. At end of time out,
proceed to C6.

PROGRAM STEP Cé6

Function: Send a second SIO to CU for device X+K,
where X is the device doing the FILE OP and K is
a constant for addressing a second 1/O device.
Then, check for responses in steps C7 and C8.

PROGRAM STEP C7

Function: Check for CUB. If CUB is received, exit
test as everything is operating O K. If no CUB, pro-
ceed to step C8.

PROGRAM STEP C8

Function: Test for CUE. If CUE has been received,
exit normally. If it has not been received and CU
is not busy (CUB = 0}, an error should be logged
since a CUE should be sent upon completion of
FILE OP. Note: BLK INT being blocked permits
the second and third SIO’s to be performed by the
CU and enabies sending CUB and CUE to initiating
channel for diagnostic purposes.

In a variation of the above flowcharted test, a CUB

test can be performed before the FILE OP is timed out
in C5. This would be an independent test of CUB.
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Then, after timing out the FILE OP, the test will in-
clude a CUE test; hence, testing both CUB and CUE.
Additionally, a test for DE can be provided after re-
ceiving a CUE. If the DE is not received from device
X, then an error is logged.

Test 5 - Concurrent Checking Nonstackable Status
(Cc1o-C21)

In an 1/O subsystem using MTU's, there are two types
of status—stackable and nonstackable. Stackable sta-
tus is status that can be held by the control unit while
performing operations on other devices. Nonstackable
status is that status that must be accepted by the CPU
before another operation is initiated on the CU. Ac-
cordingly, it is important for CU to maintain nonstack-
able status until it is accepted by the CPU. This concur-
rent test tests such ability.

PROGRAM STEP C10

Function: Set device address X into an SIO instruc-
tion. Chain it to a SET DIAGNOSE with a CCW
having its BLK INT FLG active. Set chaining.

PROGRAM STEP C11

Function: Issue S10 instruction with chained SET DI- 55

AGNOSE. Rewind an MTU to beginning of tape
(BOT). Write one record on the tape by issuing a
burst write to stop the tape. With BLK INT on,
issue a backspace record (BSR). This moves tape
between the first record and load point. Issue a sec-
ond BSR. As a result of second BSR, CU should
issue a CUE, DE, UC. With BLK INT active, UC
will not be supplied to channel with the pending
nonstackable status (tape is at load point and
should not receive a BSR). If another MTU is ad-
dressed and was an SI0, a CUB should be received
since the CU cannot complete its operation.

PROGRAM STEP C12

Function: Issue SI10O to device address X+K, where K
is a constant.

PROGRAM STEP C13

Function: Was a CUB received from the CU? If yes,
a response has been received; proceed to C1S. If
no, log an error in C14.

PROGRAM STEP C14
Function: Log error detected in step C13.

PROGRAM STEP C15

Function: Issue a second SET DIAGNOSE channel
command with a CCW resetting BLK INT.

PROGRAM STEP C16

Function: Issue a WAIT macro for device X in order
to receive the status generated in step C11.

PROGRAM STEP C17

Function: Was appropriate status received, i.e., CUE,
DE, and UC? Note: BLK INT is now erased and UC
will be transferred to channel. If yes, proceed to
step C19; if no, proceed to C18.

90
PROGRAM STEP C18

Function: Log an error based upon improper re-
sponse. Note: All three responses should be re-
ceived; otherwise, an error will be logged. The ab-

5
sence of one of the three will indicate the location
of the error in the CU.
10 PROGRAM STEP C19
Function: Issue SI0’s to device X and device X+K.
At this time, both devices should be available to the
CPU.
I5
PROGRAM STEPS C20 and C21
Function: Check whether devices X and X+K are
20 busy. If either or both are busy, log an appropriate

error. If neither are busy, cxit the test.
Test 6 — Concurrent Testing of Enable/Disable With
and Without Pending Device Status (C30-C37)

On some [/O subsystems, there is a manually actuable
enable/disable switch. When the switch is in the enable
position, operations with the connected data process-
ing system are enabled. When the switch is in the dis-
abled position, only off-line operations are permitted
with all signal transfers to and from the data processing
30 System being inhibited. The present test provides for
concurrent testing of the enable/disable switch and its
effect on pending status. An operator must intervene
for actuating .he enable/disable switch in accordance
with instructions printed out at the operator’s console.

35

PROGRAM STEP C30

Function: Perform steps D1-D6 of the above flow-
chart. This stacks DE status within the CU being
diagnosed. Note: BLK INT is active.

40

PROGRAM STEP C31

Function: Print “drop enable" in the operator’s con-
sole for an operator to switch the enable/disable
switch to the disable position.

45

50
PROGRAM STEP C32

Function: Send SIO to the CU just disabled along
with SET DIAGNOSE with a CCW BLK INT. This
program step will not be initiated until after the op-
erator has verified the enable/disable switch has
been set to the disable position. The OLT will be
keyed to a console input interrupt.

55

60
PROGRAM STEP C33

Function: Verify that the I/O subsystem appeared to
be off-line. If it went off-line, an error condition oc-
curs. The I/O subsystem must remain on-line until
all stacked status has been reported to CPU. If the
1/O subsystem is still enabled, as it should be, step
C34 is entered without logging an error.

65
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PROGRAM STEP C34

Function: Send SIO with a SET DIAGNOSE with the
CCW resetting BLK INT.

PROGRAM STEP C35

Function: Reset all DE’s in CU. This is cleared by the
channel receiving all of the DE’s.

PROGRAM STEP C36

Function: Supply another SIO to the [/O subsystem.
The response should be from the channel processor
that the 1/O subsystem is now off-line. If it is not
off-line, an error should be logged. In either event,
proceed to step C37.

PROGRAM STEP C37

Function: Print out *“‘set enable” to the operator’s
console and exit the test. The above flowchart veri-
fies operation of the enable/disable switch, both
with pending status when the I/O subsystem is not
allowed to go off-line and when there is no pending
status such that the /O subsystem should go off-
line upon setting the switch to the disable position.

Test 7 — Concurrent Test of all DVE BSY’s on a Si-
multaneous Basis
This test actuates all devices on a free-standing oper-
ation such as rewind, after all the MTU’s are in a
rewind condition. An SIO is issued to all devices,
with a busy signal being received from all of them
if the operation is proper. BLK INT is necessary in
order to obtain the DVE BSY signal.

PROGRAM STEP C40

Function: The test is set up in accordance with steps
D1-D6 with the chained operation being rewind
for all devices, plus in the SET DIAGNOSE CCW
the BLK INT is activated as well as the force DVE
BSY bit.

PROGRAM STEP C41

Function: An SIO is given for each and every device
connected to the CU such that a rewind is initiated.

PROGRAM STEP C42

Function: A second SIO with a SET DIAGNOSE
maintaining the BLK INT and force DVE BSY sent
for each and every device in accordance with steps
D3-Dé6. A DVE BSY should be received for each
and every device. If not, an error is logged. I it is
received, the OLT is exited with the subsystem
being reset to normal conditions by a second SET
DIAGNOSE resetting the BLK INT and DVE BSY
flags and breaking the chain.

Test 8 — Establishing Concurrent Scope Loops Using
BLK UC FLG

The subject flag is effective only for ending status,
i.e., blocks interrupts for ending status only—not
for intermediate status. It enables maintenance
personnel, via an OLT or utility program, to enter
a failing chain of CCW s that will continuously loop
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in the channel independent of the CPU. That is, a
channel processor has a transfer in channel (TIC)
which enables a set of chained CCW's, i.e., com-
mands, to be repeated thereby establishing a repet-
itive loop suitable for presenting signals on an oscil-
loscope. This can be done on a concurrent basis as
set forth below. Repeating program loops is so well
known it is not described.

Such TIC is usually broken based upon a UC inter-
rupt and requires a second SIO to restart the com-
mands. By suppressing the UC by setting the BLK UC
FLG, the channel processor which is intermediate to
the CPU and the 1/O subsystem never sees the interrup-
tion condition and therefore will continuously execute
the command loop at channe! speeds, which are much
higher than CPU channel processor I/O subsystem
speeds. The 1/O controller assembles ending status in a
normal manner. The microprogram then proceeds to

" the branch operation which checks for BLK UC. Since

the flag has been set by the SET DIAGNOSE CCW,
normal ending status is supplied to the channel proces-
sor. The CU then returns to IDLESCAN routine await-
ing the next channel processor command. With a TIC
in the channel processor, the command comes almost
immediately such that the command is repeated and
ending status is again assembled with the process being
repeated until the operator supplies a command
through the operator’s console to supply an SIO reset-
ting BLK INT to the channel processor. The programs
in the CPU are a utility that sets a selected command
sequence that would fail with CCW BLK INT inhibiting
ending status. The utility can run concurrently with
data processnig operations with the command being
erased through the operator’s console. Additionally, by
manually dropping the ready condition on the device
associated with the TIC loop, a UC initial status is given
which is not blocked by the BLK UC FLG. This initial
UC breaks the command chain and the diagnostic BLK
UC stops CU from sending status at the end of a burst
operation (read, write). Compare with BLK INT which
inhibits sending SUPPRIL.

A modification to such a utility is an automatic re-
start. Upon the resetting of ready by the operator, the
utility could restart the device and continue on with the
loop. By dropping the loop, which releases the channel
processor for other operations, the concurrency
reaches to the channel level, i.e., the channel can be
used for diagnostic purposes during scoping, then, re-
leasing for data processing operations by dropping
ready on the addressed MTU. By raising ready, the au-
tomatic restart within the utility restarts the TIC loop
for more diagnostics.

The CPU program flowcharts are encoded in MAC-
ROS, such as shown below. Such macros invoke
OLTEP as described in IBM Systems Reference Li-
brary, “IBM System/360 Operating System On-Line
Test Executive Program,” File $360-37, Form
C28-6650-2, Copyright 1967, 1968, 1969, Interna-
tional Business Machines Corporation for program
360S-DN-533. OLTEP in turn drives 360 BAL (Basic
Assembler Language) to generate machine coding. The
subject flowcharts can also be implemented on a stand-
alone basis, i.e., not concurrently and still use the block
flag concepts.

Exemplary source statements for concurrent tests
generated based upon the flowcharting including test
numbers 1, 2, and 3 are:
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0C ALTIND#L*NORTINT)
QRTNI1 nec CLI3'NEV ARUSY TELST?
RTNOIL ns OH . ENTRY POINT TO THIS RNUTINE.
BAL LINK, SNSALL of) SENSE ALL DORIVES
PRIMDEA TM RUNFLGS(AKL) 4RAN CK IF NOT USING DEVICE
RO PRIMDEN
ZEXPE CCW={CCWSTAK,2),EXDES='BLOCK INTRPTS*,
CSWICT=1,
SNSLTH=NO,
TIMF=1,
INTCT=1,TIMEOUT=YES,CSW1STA=0R,SNSOFF=NQ,
REFNUM=1

0ok ot i ol ol e ok o e i R o e
xxsxe EXIO INITIATION *#%x%xx
ok k Rk ok ook X

BAL  LINK1,QEXID3 . GO EXIDWWAIT,CHECK,PRINT ERRIRS..
oc R100DOI1LLY FLAS BYTE.
DC 8'00000000" . 2ND FLAG BYTE.
nc ALL(2) . COUNT NF CCWS IN CHAIN,
OFXW0006 DC AL4(CCWSTAK) . ADDRESS OF CCW CHAIN.
oc ALL(L'QEXDN006)
DEXD0006 DC CL13*BLOCK INTRPTS?
VEXTCNN6 DO AL2(1) *AAITY TIMF,
o EXPECT CC OF O [AVAILABLE]).
- EXPELT ONE INTERRUPT,
e R*10000010° . 1ST 1/0 CHECK FLAG RYTE.
nc R1OLOLO000" . 2ND [/D CHECK FLAG RYTE,
nc R100010000¢ . 3R0 1/0 CHECK FLAG BYTE.
' ACKLI0007 OC X108t CSW1 STATUS MASK.
UCKCO0NT DC ALLEL) CSW1 TOUNT MASK.
hfe ALL(12840) . NUMRER OF MSG LINFS
QODOSRF  NC ALELLY . REFERENCE NUMRER IN RINARY
ns OH
™ QDRIVER X' FF ! CK LF OLTSEP DRIVEP
R? PRIMOS BR [F NOT
T™ QDRIVER , X* 80
A0 PRIMNS AR [F NOT

TEXPF CCW={CCWFREE,2),EXDES="CK OFV BRUSY?,
CC=1 o INTCT =0, INITSTA=]14,SNSLTH=ND,SNSOFF=ND,
TIME=],
RFFNUM=2

LR E A XS 2L S 2R RS RIS RS RS
xakex EXIN INITIATION s%%%s
L E RS2SR SRS S 2

BAL LINK1,QEXIOD3 , GO -EXI0, WATT,CHFCK,PRINT ERRORS.
D¢ R'05001111* . FLAG BYTE.
Dg ar0bonoonor , 2ND FLAG 8vYTE,
DC ALI(2) . COUNT OF CCWS IN CHAIN.
QEXWN010 DC AL4{CCWFREE) . ADNRFSS OF CCW CHAIN.
DC ALL(L!QEXDOOLO)
NEXDNOLO OC CL11'CK NDEV RUSY!?
IFXTNO1O DC AL2(1) . "WAIT' TIME.

B0971003 -(38)-
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EXPECT CC 0OF 1 (STATUS STOREDI}.

FXPECT NO INTERRUPTS.

RIQOOLILIO0OOY . . 1ST I/0 CHECK FLAG BYTE,
#* 00000000 . 2ND 1/0 CHECK FLAG BYTE.
X414 INITIAL STATUS MASK,
ALL{128+0) . NUMBER NF MSG LINES
ALL{2) . REFERFNCE NUMBER IN BINARY
OH

CCW=(CCWFREE 21, EXDES=1CK MNT BUSY?',
CSWLADR=16,SNSON=QN3, SNSOFF=0QF3,
TIME=2,VARYCDS=QCDSANR,

REFNUM=3

P I I IR RSS2 RS 22 2 2 24

axkax EXT0

INITIATION **%%ku

Y IS t1T I 2222 22 2 L0 0l

PRIMOS

NEXWPRIM
QEXVPRIM

QEXDPRIM
QEXTPRIM
* L

*
&
*

QCKAPRIM
QCKNPRIM
QCKFPRIM

PRIMNSRF

PRIMODEN
PRIMDEN
&

ARAL
ne
neC
neC
DC
DC
0C
oC
neC

nc
nc

nc
nC
DC
DC

nc

o]

ns
INCDS
RAL

RNZ |
JRTND
A

IRINI

LINKL,QEXIO3 . GO EXTD.WAIT,CHECK,PRINT
A'OLILILTILY & FLAG BYTE.

81Q0000000°% . 2NN FLAG BYTE.

ALLEC2) COUNT NF CCWS IN CHAIN,
AL4(CCWFREE) . ANDRESS OF CCW CHAIN.

ERRORS

AL? (QCDSADR-SECTiu) OFFSFT TD ADDRESS OF EXIN®S CDS

ALI(L*QEXDPRIM]}

CL1L'CK NOT BRUSY'

AL2(02) . TWAIT' TIMF,
EXPFCTY CC OF 0O (AVAILABL
EXPECT ONF INTERRUPT.,
EXPFCT CSWL STATUS Tn =

E"

10C00*.

EXPECT CSWl COUNT TO = C.

R*10000uU1 L IST [/0 CHECK FLAG BYTE.
8'11110011°¢ . 2ND [/0 CHECK FLAG RYTE.
AT0L000000" . 3RN [/0 CHECK FLAG RYTE.
ALLL(16)/8) 8-BYTE OFFSET TD CHAIN END.
ALLION3) . "ON® SENSF MASK NUMRFR,
AL1(QF3) . 'OFF ' SENSE MASK NUMBER.
ALL(128+40) . NUMBER OF MSG LINES
ALL(3Y RFFFRENCE NUMBER I[N BRINARY
OH |

LINKL,QNCDS STEP CDS POINTER

SET 1O NEXT DOFVICE
PRIMDEA BR IF ANOTHER DEVICE
*

QSUEND . : RRANCH TO END THIS ROUTINE PASS
P T s e T I A R A LS S RS S S L R R LA A d el Rl s

YSTACKED STATUS TEST!

*###t*##*##t#*##**ﬁ****f*####*#####*####*##t#*******#t*#t#######*tt

LR J
&
® X
* &

¥
ROUTINE
2 . i

‘

fittttttttttttﬁ&tt&kﬂ#ﬁ#tttt*tt*#####*###*#**#*t##**#*###*********‘

'BO971003

=(39)-
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nc ALT(O+L*QRTNZ)
QRTN2 0C CLI9*STACKED STATUS TEST!
RTNO2 DS OH ENTRY POINT TO THIS RNUTINE.

*#*#tt*tt##t*##**#**#**t*#####*t#**#*tt****###*#*#t**##ttt*###*t**‘

*

*
**#ttt*#t*#*t###t###********#*##t#t*#t****#*********t#*****#t######

™ QDRIVER,XYFF? CK IF STANDALONE ORIVER
RZ NODRVR

™ QDRIVER 4X* 80"

82 PRIMDEM AR IF YES

NODRVR IPRNT HEADER=NO,
MSG=*AEOQ264 OLTSEP DRIVER PEQD, PGM ABORT!

NODRVR RAL LINKL,QPRMG . PRINT THE MESSAGE

NODRVRFG DC ALL(O+1) NUMBER 0F MSG LINES

NODRVRRF [C ALL1(100) . REFFRENCE NUMBER [N BINARY
oC ALL(L128¢(36)) . BYTE COUNT & IN-LINE FLAG

"NODRVR1 DC CL36'AE0264 DLTSEP DRIVER RFQD, PGM ARORT?*
DS OH
B QSUEND
XC QSNM4+1902),0SNM&G+19 CLEAR PRIMED SENSFE MASK
Nt QSFM4+1G, X FF?
01 QSFML+20,X'FF*

PRIMDEM BAL LINK,SNSALL GO SENSE ALL PRIVES
MV NTECSDOL1+6,0
BAL LINK.MATCHCU GO -MATCH TCU ADDRESSES

PRIMDLOA ST WK7,0RIVECT SAVE THE DRIVE COUNT

PRIMDED TM RUNFLGS(WK1),GOT CK IF RUNNING DEV
3Y9) PRIMDEQDL YES, BR
INCDS
RAL LINK1,QNCDS STEP CDS PNDINTEFR

* SET YO NEXT DEVICE
8 PRIMDEQ CK NEXT DEVICE

PRIMDEO]L LR WK 6, WK1 ACTIVE ORIVE POINTFR
L AK 3,0(WK1)
ST WK1,FIRSTDR SAVF THE GDNS ADDRESS IIF FIRST
aQ puhunt)?

PRIMDF?2 W3, (WK 1) UNIT ADRS

PRIMOE22 SLL WK3,28 CLEAR ALL RUT DRIVE ADRS
SRL WK 3,28
LA WK4 .8
CR WK 3, WK4& IN BYTE 19 NR BYTE 20
RL PRIMDE} BR IF IN BYTE 19
SR WK3,WK4
LA WK4,20 BYIE T CHECK
R PRIMDF 4

PRIMDE3Z (A W4, 19 BRYTE TN CK

PRIMDES LA WK 5, ESTABLISH THE ON SNS MASK HITS
SLL WKS o O (WK3)
ic WK 6B 3 PSNMG{ WKG ) FETCH OLD MASK
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TOR WKSWKA OR IN THE NEW BITS
STC  WKS,QSNM4(WK4) SAVE LT

ZEXIO CCHW=(CCWSTAK,2),EXDES="BLOCK INTRPTS?,
SNSLTH=NOD

ERREREERERER R AR hERRE KR KAk EE

ek EXI0 INITIATION #xe%x
TR R P R P R 2 E L R 2L L el

BAL LINKL,QEXIOLl . GO ISSUE EXID.

oC R'O0001L110" . FLAG BYTF.

oc 8¢00000000°* . 2ND FLAG BYTE.

oC ALL(2) . COUNT NF CCWS IN CHAIN,
QEXW0022 DC AL4ICCWSTAK) & -ADDRESS OF CCW CHAIN.

1] ALL(L'QEXDOO22)
QEXN0022 DC CL13*BLOCK INTRPTS!

DS OH

IMAIT TIME=1

BAL LINK1.QDELAY . GO DFLAY FOR
QnLY0023.DC AL2t1) THIS_NUMBER_OF SECONOS.

PRIMDES INCOS.
PRIMOF6 BAL LINK1,QNCDS STEP CDS POINTER

* SET TO NEXTY DEVICE
™ RUNFLGS(WK1)GOT _ ... CK IF. RUNNING. DEVICE
BZ PRIMDES NO, BR
7EXCK CCW={CCWSNSB,2),EXDES="SNS FOR DE PRIMED?,
TIME=1,
CSW1ADR=16,CSW1ICT=0, SNSON=QN4,
CSW1STA=0C,

EEERE KRR R E AR Rk RN K
kexkk EXTO INITIATION #%%x%x
R RERRFERRERRR RN KRR ARk

BAL LINK1,QEXIO2 . GO EXIDy WAIT, AND CHECK RESULTS
oC R*OO111111" . FLAG RYTE.,
1 B*00000000" . 2ND FLAG BYTE.
DC ALL(2) COUNT OF CCWS IN CHAIN,
QEXW0026 DC AL4(CCWSNSB) . ADNDRESS OF CCW CHAIN.
0C ALLIL*QEXDOO26)
NDEXDO026 OC CL17*SNS FOR DE PRIMED'
QEXTN026 OC AL2M L) . TWALT! TIME.
x EXPECT CC OF O [AVAILABLE).,
* EXPECT ONE INTERRUPT,
* EXPECT CSW1 STATUS YO = *0CO00°*.
thd EXPECT CSW1 COUNY TO = 0.
ha EXPECT NO SENSE ERROR 8ITS.
oC pR*OLOO0OOCOLL* . 1ST 1/0 CHECK FLAG BYTE.
oc gaYililoool:r . ZNO 1/0 CHELK FLAG BYTIE.
‘QCKAQO27 DC AL1((16)78) B-BYTE OFFSET TO CHAIN ENO,
‘QCKNO027 OC AL1{QN&) . LON' SENSE MASK NUMBER.
0s OH
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7PROF
BAL
DC

bl

ns
BCT

ZEXPE

3,806,878 '
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101

RFFENUM=1 *
LINK1,QPRERR . PRINT THE FRRIR MESSAGF
AL1{128+0) . NUMBER OF MSG LINFS

ALLLL) . REFERENCE NUMBFR IN BINARY

OH

WK 74 PRIMDE?2 AR [F ANOTHER DRIVE AVAILABLE

COW=(CCWREW,1) ,EXDES='CLEAR DEV ENDS',SNSLTH=NO,
C=1,INITSTA=08,CSW1STA=04,
REFNUM=2,VARYCDS=QCDSANR

LR R L S S 2RSS 2RSS 3T

cxkex FX[Q

INITIATION #%5%%

ek ko kX kR K k&

QEXWO030
QEXV0OO030

QEXNON30
*

*
*
*
*

NCKINO31

Q0032RF

PRIMNNO
PRIMDETO

PRIMDETO
*

PRIMDNSG

BAL
De
0C
0C!
nDec
DC
e
DC

ne
nec
nC
DC

nc
0c
DS
L
L
ST
B

INCDS
RAL

™
RO
INCOS
BAL

)

ST
TWATLT
RAL
De

nc

LINK]L,QFXIO3 , GO FXIDy WATT CHECK 4PRPINT ERRNRS,
B*ol1001110" , FLAG RYTE.

R*00000000" , 2ND FLAG RYTF,

ALLLLY CNUNT OF CCWS IN CHAIN,
ALGICCHREW) . ADDRFSS NF CCW CHAIN,

AL2(QCDSADR-SECTID) OFFSET TO ADDRESS OF FXIN'S CNS,
ALLUIL'QEXNOO30)
CL14'CLEAR DEV FNDS!
EXPECT CC OF | (STATHS STOREN),
EXPECT ONF INTERRUPT,
EXPECT CSWL STATUS TN = '04G0°,
EXPECT CSWI CNOUNT TO = 0,
EXPECT NO SFNSE ERPOR A1TS,

B'11011010° . IST 1/0 CHECK FLAG RYTE,
BY11110000°¢ . 2ND 1/0 CHFCK FLAG RYTE,
R*01000000° . 3RD 1/0 CHECK FLAG RYTF,
X108t INITIAL STATUS MASK.
ALLL12840) . NUMREP NF MSG LINFS

ALL(2) . REFERENCF NUMRER IN RINARY

OH

WK74DRIVECT FETCH THE DRIVE COUNT AGA N
WK 1,FIRSTOR FETCH FIRST CDS ADDNRESS
WK1,QCDSADR

PRIMON4

FIRST=YES

LINK1,QNCDS2 HESFT DS POINTER
RESET 1O FIRST DEVICF

RUNFLGS (WK1} ,GOT CK IF PUNNING DRIVF
PRIMDNG RR IF YES

LINKL,QNCDS STEP CDS POINTER
SFT TU NEXT DEVICF

PR IMDNO

WK1nQWINCNS SET T WALIT FOR DE INTRPI
WALT=YES,TIME=]

LINKL,QWAIT2 . GO WAIT..

3100100000

AL2(Y) . MAXTIMUM AAIT TIME IN SECOMDS,
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DS OH

XC QPRCTLO(5) 4QPRCTLO

IGOCK CSWISTA=04,4CSWICT=0,INTCT=1,SELCOS=QCNSADR

8AL LINKL1+QIDCK .. GO CHECLK RESULTS OF THE EXIO,
LA EXPECT CC OF O (AVAILABLE).,
¥ EXPECT ONE INTERRUPT,
¥ EXPECT CSW1 COUNY TO - 0.
1 EXPECT NO SENSE ERROR BITS.

DC A*11000010> . 1ST I/0 CHECK FLAG BYTE.

ocC A*01110000° o 2ND._I/0. CHECK FLAG BYTE.

DC B*0Ol100000O0" . 3RD 1/0 CHECK FLAG BYTE.
CKDOC37 OC AL2(QCDSADR-SECTID) . OFFSET TOD SELECT CDS ADDRESS
CK100371 OC X*'Qs* , CSW1 STATUS MASK,

DS OH

IPROE REFNUM=3

BAL LINK1, QPRERR . PRINT THE ERROR MESSAGE
‘ DC AL1(128+0) NUMBER OF MSG LINES
bOOBBRF bDC ALL(3)Y o REFERENCE NUMBER [N BINARY

0s OH

BCT! WK7,PRIMDETO RETURN FOR NEXT DRIVE

PRIMNCK MV(C QSFM&4+19(2)4QSNM&+]9
ZEXPE CCWM={CCWSNS+1)+EXDES=*SNS FOR DE_PRIMED CLEARED',
CSWLADR=08,CSW1CT=0,SNSOFF=QF4,
REFNUM=4

R 22 22 AL 2 S R L L N

krxk EXIO INITIATION *%®x*
AP PP PP

BAL LINK1,QEXIO3 . GO EXIO,WAIT,CHECK,PRINT ERRORS,
DC B*OOLLlLLLIOY . FLAG BYTE,
nC B00000000"* . 2ND FLAG BYTE.
DC ALLLL) ... LCOUNT OF CCWS_IN CHAIN..
QEXW0040 DC AL4{CCWSNS) . ADDRESS OF CCW CHAIN.
)] ALLIL*QEXDO040)
‘QEXD0O040 DC CL25*SNS FOR DE PRIMED CLEARED?
it I EXPECT CC OF O (AVAILABLE). - - —
* EXPECT ONE INTERRUPT,
* EXPECT.CSWL STATUS T0O = *0C00%,.
* EXPECT CSW1 COUNT TO = O.
1] BY'0000OOOLLY 1ST . 1/0 CHECK -FLAG. RYTE.
ocC B*11110010°* , ~ 2ND /0 CHECK FLAG BYTE.
QCKA0041 DC ALLI(10B)/8) 8=BYTE DFFSET TO CHAIN END.
QCKF0OO041 DC AL1IQF4) . . *DFF' SENSE_MASK NUMBER.
Nelol AL1{128+0) NUMBER OF MSG LINES
QO042RF DC ALI(SG) . REFERENCE NUMBER IN BINARY
DS OH
BAL LINK,MATCHCU GO- FETCH NEXT CONTROL UNITY
8 PRIMDECA
IRTND *» '’

(22 222232 R P 22Xt SR 2R a0 st R 2 R it s 22 s sl Lt
L]
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CCUWDMR W PE,*,X'40",1
CCw SFT NMRST,X"40", 4
CCw RDF 4 INPUT,X*50°,80
CCwW SNS,QTECSDO1,0,24

NMARST nc ALLI{DMR,0,0,0)
INPUT DC XL80*Q"

CCWSTAK (CCwW SETsSTAKD,X%40" 44 STACK STATUS CCwW
CCwW ERGy*,0,1 FRASF GAP

CCWSTKS  CCwW SET,STAKD,y X%401,4 BLNOCK INTERRUPTS
CCW SNS,QTECSDO140,24 SENSE

CCWFREE CCwW FRGyZ,,X%45°,1
CCwW SNS,QTECSDOL,0,24 SENSE

STAKD ne ALL{O,y INT,0,0} STACK STATUS MOOIFICR
ERMEXBRRER IR ERREE R RR R R RN AR TR R ERXAX MATCH CNS SURRNITINE tatgss:
k-3

*##***#t****###***####*#**###*#***#**#******#***#*#***###**%#*#***t

##**##tttt*###tt**tt#**#*#*##***t####***#*****###*###t#*#**###*#*##

AttL (DS ENTRIES ARE COMPAREND AGAINST THE PRI[MARY CDS.NEVICE ADDRE §<

]
%
* THOSF WHICH HAVE MATCHING CONTROL UNIT SERIAL NUMBERS WILL HAVF

¥ YRUN® FLAG SEY IN BYTE *RUNFLGS®' OF THFIR NS, TRUN® AILL NOT AE.
* SEY FOR ANY MULTIPLY DEFINFD DRIVES AFTER THE FIRST,., UPON RFENTRY
® YRAN' WILL RE SET FOR NDRIVES WHOSE (NS HAS TRAN® NR 'RIN' FLAGS N
* NFW DRIVES WILL THEN BE SELFCTED FROM THNSFE FNOR WHICH *PAN'=(, [F
* WHEN N MORE *RAN'=0 DRIVFS FXIST THE RTN WILL RF TEFRMINATFED

* (ZRIND), NOTE: (F DR[VFS ARE MULTIPLY NEFINEDN IN DS THF MULTIPLF
* ENTRIES WILL BRE OHITTED FROM TESTING.

%*
*
x
%

WKT7 WILL EQUAL THFE NUMARFR OF DRIVES ON THF CU MINUS DNE ON EXIT

#####**t****t******#***t##**#**#***#*#*t#***##***#***#**###***#t**

MATCHCU  7NCDS FIRST=YES
MATCHCU BAL LINK1,QNCDS2 RESET CNS PNINTER

* RESET T FIRST DEVICE
™ QTECSNOL+6,X'FF? CK TF SNS DATA EXISTS FUOR DEV
Az MATCHCUO BR TF NOT
I H WK3,QTECSDOL1+13 FETCH CU SERTAL

SLL WK3,18
SRL WK3,18

AH WK3,=AL2(10000)
CVN WK3,QWKTEMP+16 CONVERT IT TO DECIMAL
UNPK  QWKTEMP(16),QWKTEMP+16
01 QWKTEMP#15,XFQ°*
MV MATMSGL#10(5) yQWKTEMP+]1]
MV ATECSDOL+6,0 CLEAR SNS DATA
MATMS IPANT HFADER=NO,MSG=YAEQ260 CU XXXXX TFSTED®
YATMSG RAL LINKL 4QPRMG . PRINT THE MESSAGE
MATMSGEG DO ALLLO+1) . NUMBFR OF MSG LINES
MATMSGRF NC ALIC100) RFFERENCE NUMBER [N BINARY
ne ALLT128+(22)) . BYTE COUNT £ IN-LINE FLAG
MATMSGL  NC CL?2'AE0260 CU XXXXX TESTFD!
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ns OH
MATCHCUO TM RUNFLGSIWKL) yGOT+RAN CK RAN AND RUN HIAGS
RZ MATCHCUL NANE, AP
NI RUNFLGS(WKL1,255-G0T CLEAR RUN
01 RUNFLGS (WK 1) RAN SET RAM

MATCHCUL INCDS
MATCHCUL RAL LINK1,QNCDOS STEP CDS PNINTER

* SEY TO NEXT DEVICE
ANZ MATCHCUO RETURN FOR NEXT NRIVF
MATCHCUZ T™ RUNFLGS{WK1) 4RAN CK TF DEVICE RAN
BZ MATCHCU3 NO, RR
INCDS
BAL LINKL1,QNCDS STEP CDS POINTER
* SET TO NEXY DEVICF
BN2Z MATCHCUZ RETURN FOR NEXT ENTRY
™ FLAGR ,GNNE CK IF TEST RAN
RO QSUEND YES, DR

IPRNT REFNUM=61,
MSG={* NOT FNIUGH DRIVES FOR TEST*,* PGM AMORT*)

RAL LINK],QPRMG ., PRINT THE MESSAGE
Q0048FG DC ALLI128+2) NUMBER fIF MSG LINES
NN048RF DC ALI(61) o RFFFRENCF NUMBFR TN AINARY

oc AL1(1284(2T7)) . BYTE COUNT & IN-LINE FLAG
Qo0481 DC CL27* NOT ENNUGH DRIVES FOR TFSTC

De ALL1CL?8+(10)) . BYTF COUNT & IN-LINF FLAG
QON4R?2 DC CL10* PGM ABORT?*

DS OH

IRTND

B QSUEND . BRANCH T2 END THIS ROUTINE PASS
MATCHCU3 LR WK2 WK1 ¢ SAVF DEVICE CDS ADRS

SR WKT,WK7 INIT NDRIVE CT

0l RUNFLGSIWKL)GOT SET TO RUN

MATCHCU4 ZNCDS
MATCHCU4 BAL LINKL,QNCDS STEP .CDS POINTER
* SET TO NFXT DEVICF

RNZ MATCHCUT

LTR WK Ty WKT CK DRIVE COUNTY

a7 MATCHCU BR IF ONLY DRIVE 0N Cy

01 FLAGRy GONE SET TEST RAN FLAG

BR L INK FXIT TO RTN FOR TEST
MATCHCUT CLC CUSER{2.WK1),CUSFR(WK2Z) CK [F SAME CU

RNE MATCHCU4 NO, BR

MVC WWKTEMPLZ2) 42 (WK1

NI DWKTEMP+1 , X*FO*

MV C QWKTEMP+2(.2),2(WK2)

NI QWKTEMP+3,X'FO!

cLC DWKTEMP (L) QWKTEMP+2 CK CHANNFL ADDRS

RNE MATCHCUS4, AR TF NOT SAME

cLC DWKTEMP+11{ 1) ,QWKTEMP+3 (K U ADDRS
ANFE MATCHCUS

01 RUNFLGSIWKL}) RAN SFT QAN
LR WK, WK?2
MATCHCUS TM™ RUNFLUGS (WK3 1 ,G0T CK IF SELLCYED
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R7 MATCHCUS RR IF NOY
CLC TUSER{3,WKL1), TUSER(WK3) CK [F SAME Ti SERTJAL
BE MATCHCUS AR IF YES
LA WKTy LIWKT) BUMP NRTIVE COUNT
01 RUNFLGS (WKL), GOT SET TO RUN
A MATCHCU% RETURN FOR NFXT MATCHING ClJ SFR

R T Ty e N R it i nIImmr

FLAGR ne XL1tO* FLAGS
GONF FQU X980 ROUTINF RAN FLAG
CCWFRG CCwW ERGy*,40,1 ERASFE GAP

CCWSNSR  CCwW SETySTAKD, X'40"',4
CCWSNS CCw SNS,QTECSDOL1, 0,24

CCWREW CCW REWs%*,0,1
DRIVEGT DG AL4(O) CU DRIVES=1
‘FIRSTDR OC AL4LO) FIRST CU DRIVE CDS ADRS

EREEE RGNk ko kR ke kex (NS FQUATES ikt dedkkkpk:

CUSER EQuU 4 CONTROL UNIT SERIAL 3YTES (2)
CUFEAT EQU in CONTRNL UNIT FEATURFS BYTFE
RUNFLGS  FQU 11 PRAGRAM CINTROL FLAGS

GAaT EQu X*ta01 RUNNING THIS DEVICE

RAN FQU X400 RAN THIS DFVICF

* RYTE 17 ZERD BYTE

TUFFAT FQU 13 TAPF UNIT FFATURFS/™MIANEL AYY(
TUSTR FOu 14 TAPF UNIT SERTAL RYTFS (2)

ARh Rk e ak R e ERAR R KRRk kR kR Rk SENSE ALL DEVICFS SURRDUT INF
3

* A SENSE COMMAND IS [SSUED TO EACH DEVICFE IN THE CDS TARLE AND ITS
* CU SFRIAL, TU SERTAL, AND FEATURES BYTES ARE SAVFD IN ITS CNS ARFA

i® FOR FUTURF PRNGRAM REFERENCE.
AR R R R R e Ny P S st ey

SNSALL ns N4
INCDS FIRST=YES
HAL LINK1,QNCDS2 RESFY CNS POIMTER
* RESET TO FIRST DEVICE

SNSALLD Myl RUNFLGS{WKL1),0 CLFAR THF RUN FLAGS
LA WKT,2
SNSALLTU ZEXCK (CW=(CCWINIT42),EXDFS="SNS~REW CMD?',
CSWIADR=16,SNSON=QNY, SNSOFF=QF 2, INTCT=2,CS5WIoT=1

Ry T T RS R R R L R e L

thedr 1O INTTTATION ®wwdk
Y e T T T Y )
SNSALL T AAl LINKL,QEXTO2 . GO EXTO, WAIT, AND CHFCK RESJLTS
nec RegpIILLlOY FLAG BYTE,
e 3300000000 . 2ND FLAG BYTE.
of ALLE2Y o CNUNT 0OF CCWS IN CHAIN,
DEXWSNSA NC ALGICCWINITY ADDRFESS OF CCW CLHAIN,
ne ALIUL* NEXDSNSA)
DEXNSNS A OC CLILYSNS-RFWl MDY
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QCKASNS A
QCKCSNSA
QCKNSNSA
NCKFSNSA

SNSALLC

SNSNRDY

SNSERMG
SNSFRMG

SNSFRMRF

SNSFRM]

SNSNER

DC

ocC
0C
DC
oC
nc
NS

R?
RCT
™
BZ
ZFMSG
RAL
nc
nc
DS
™
R7
ZEMSG
BAL
nc
e
0s
0r1
IPROE
AAL
D
ne
ne
e
DS
Az
n
MV (.
MV C
MVG
NI
MV

7MCDS
RAL

RN7

ne

3,806,878
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FXPECT €C OF 0 (AVAILARLE)D.
EXPECT TWO INTERRUPTS.

EXPECT CSW1l STATUS TN = *0300°,
EXPFCT CSWZ2 STATUS TN = '0400°.
R'02200101* . 1ST /0 CHECK FLAG RYTF,
R*11011111"* . 2ND 170 CHECK FLAG RYTE,
ALLO(16)/8) B-BYTE NDFFSET TO CHAIN END,
ALl(l) . CSWL COUNT MASK,
ALL1(QN3) . SON' SENSF MASK NUMAER.
ALLIQF3) . fOFF' SENSF MASK NUMBFR
OH
SNSALLC BR TF NDO FREOR
WKT7,SNSALLTU RETRY (ONL TIMFE
QTECSNDOL, X'40" CX INT RED BIT
SNSNRDY AR IF YES
*HINT REQD?®,?2
LENK1,QZEMSG . GO SET-UP THE MESSAGE FOR IPROF,
ALL(9) . BYTE COUNT
CLAY*INT RFQD!
OH
QTECSDOL+1.X*02° CK FILF PROT'D RIT
SNSERMG RR IF NOT
**DEV FP?
LINKLsQZFMSG . GO SFET=UP THE MESSAGE FLR IPOLUF,
ALLLTY o BYTE CQUNT
CL7'%DEV FP!
OH
QFLGA,QQERR
REFNUM=T3,MSG=1 RTN BYPASSED FOR DEV?
LINK1,QPRERR , PRINT THE ERRNR MFSSAGE
ALLLTZ28+1) . NUMRER OF MSG LINFS
ALL1(T73) REFERENCE NUMBER IN RINARY

atrri12ze+(21)) & RYTF COUNT £ IN-LINE FLAG
CL21*' RTN BYPASSED FOR DEV?

NH
SNSNER BR IF ND ERPRNOR
RUNFLGS{WK1) 4RAN SET THF RAN FLAG

CUSER{Z2yWK1)4QTECSDOL+13 MOVE CU SERTIAL 3YTFS
TUSER{Z24WKL1)»QTFCSDOL+15 MOVE TU SFRIAL 8YTFS
TUFEAT(1,WK]1) ,QTECSDOY+6 MOVE TY FEATURF RYTF
THFEAT{WKL )} ¢X'AF? REMOVE NON-FEATIJRFE RITS

CUFFAT(1,WKL)QTFCSDOL+17 MOVE ) FEATURE RYTF

LINKL,QNCDS STEP CDS POINTER
SET TN NEXT DEVICF
SNSALLD RR IF ANNITHER DRIVF AvVATLABLE

LINK RE TURN

CACRR AR DA A Rk R ek kR kR (| FANUP ROUTINE ®xxeseadzess

*

[ Z 2R RS T RS R R R R RS E R R R R R R AR R RS R R Rl R R
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CLEANIT DS -
LA BRASF,2068 LOAD SECOND 58 TEMp
AR NRASE, BRASE AASE t%  TEwvo
AR RRASE,ABASFE REG $5  TEwMp
o] QFLGB,QQCLNYP SET CLEANUP RIT

JNCNS FIRST=YFS
RA{ LINKL,QNCNDS? RESET CDS POINTER

* RESET TO FIRST DEVICE
CLFANS ST WK1,QWIOCHS
IWAIT WAIT=YES,TIMFE=1
RAL LINKL,QWAIT2 , GN WAILT,
nc B'001D00000"
ne AL2(L1) . MAXIMUM WAIT TIME IN SCCONDS.,
ns 0OH

ZEXCK- COCW=(CCWREW,1),SNSLTH=ND, TIME=1,
CC=14INITSTA=08,CSW1STA=04

EREXEFRNEDR G RE A F R R R ARk Bk
kExgx EXID INITIATION #*xkex
LA LR R L L I I I LTI PPy Y

RAl LINK],QEXTIOQ2 . GO EXIC, WAIT, AND CHECK RESUL TS
0cC AT0Q0001L1LOLY o FLAG BYTE,
ne rYQN3QQ000 , 2ND FLAG BYTF,
ocC AL1I(L) COUNT OF CCWS IN CHATN,
QEXWO062 OC AL4(CCWREW) ADDIESS OF CCW CHAIN,
QFXTO062 DC AL21(LY o TWAITY TIME,
* EXPFCT CC 0OF 1 (STATYS STNREN),
* EXPECT ONt INTFRRUPT,
& EXPECT CSWI STATUS TN = 90400,
* EXPECT CSWL COUNT Ty = n,
% EXPECT NIY SENSF [TRPENP RiTS,
oc R*O1011010" . 1ST 1/0 CHECK FLAG RYTE.
DC R*11110000* . 2ND 170 CHECK FLAG RYTE,
QCKI0O63 NDC xegoge INITIAL STATUS MASK.
ns OH

ZEXPE CCW=({CCWREW,1)+SNSLTH=NI,
CC=1+INITSTA=08,CSHISTA=04,
CSWLADR=00,SNSON=QN3,SNSNFF=QF3,
REFNUM=T3

koo kok ko ko kR Rk ko

=kkkx EXIO INITIATION #Eksx
HREERRRRRRERE R R R R R AR AR

BAL  LINKL,QEXIO3 , GO EXID,WAIT,CHFCK,PRINT ERRORS,
ne R100001100° . FLAG BYTE,
ne RYO0O0G000" . 2ND FLAG RYTE,
ne ALILLY . COUNT NF CCWS IN CHAIN.
REXWOO065 NG AL4(CCWREW) . ADDRESS OF CCW CHAIM,
* EXPFCT CC OF 1 (STATUS STORED).
* FXPECT OONF INTERRUPT.
% EXPFCT CSWD STATUS TO = *04)0°,
* FXPECT CSW1 COUNT 10 = n,
ne rRtdoOLl011" . IST I/0 CHECK FLAG PYTE,
ne 3T11110011* . ?ND 1/0 CHECK FLAG RYTE,
ACKINOHO DC X*0R! t INITIAL STATUS MASK.
NCKANOG6SL DC ALLU{N0)/8) B-RYTF OFFSET TO CHAIN END.
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JCKNON66 DC ALI(QN3) . TON® SENSE MASK NUumBre,
QCKF0066 DC AL1(QF3) . 'OFF' SENSF MASK NUMARFR,

] # AL1(128B+0) . NUMRER 0OF MSG LINES
Q006TRF NC ALL(T73) o REFFRENCE NUMBFR IN PINARY

DS OH

INCDS

BAL LINKL,QNCDS STEP CDS POINTER
& SET TO NEXT NEVICF

BNZ CLEANS RETURN TO CLEANUP NEXT DEV

R QDTERM TERMINATE THE SFCTION

ZISNON ('00°,
1,08¢, QN2 - LNAD POINT
1,'4000000040Q", QN3 - TU STAT A
*00000000000000000000N0GNN0CNNCOO0CN000NN0000DTT0N000" I

ERRRERRRERRRERGRRERRARAR ON' AT SENSE MASKS Skxsfshkehasidkoarsss
*
R T Ty e T T e P T T

ON1 EQU 1 . ON-BIT MASK NUMBFR,
QSNP1 nDC ALL(O) . SENSE AYTE POSITION.
0C ALT(L*QSNMYL) . MASK LENGTH.
QSNMI1 DC XtQ00*
ON2 FQU 2 . ON-RIT MASK NUMARFR,
QSMP2 nec ALIEL)Y o SENSE RYTE POSITION.
nc ALL{L*QSNM2) . MASK L ENGTH.
QSNM?2 oC X'08°*
QN3 EQU 3 . ON-BIT MASK NUMBER,
QSNP3 neC aticiLy . SENSF RYTF POSITION,
ple ALITL'QSNM3) . MASK LENGTH.
QSNMT Dce X€4000000040°
QNG £Qu 4 . ON-RIT MASK NUMRER,
QSNP4 ne ALL(D) SFNSF AYTE POSITION,
nec ALL{L'QSNM4) MASK LENGTH,.
QSNM4 ne X*NON0000N00000000000000000000000000000000N0N00000CH
QSTCNS FQU *
DS OoH
ISNOF ('4D?Y, QF 1
1000, QF2 - UNUSED
1,#2000000080°%, QF3 -

"FFALOOF9FCRE4OEFDF41BNFNFENO00000000000NN0NNN00OND00T )
"FFALOOFDFCRE4OEFDF4IRDFDFDY,
"FFALOOFIFABESOEFNF41ANFOFD!,
"FFALOOFDFABE4OEFDF4LIRDFDFDY,

‘TFALY,

*00000000000000000000000000000000200000000N0000CNINI! ]

A khk Rk R ke ke atkkkk COFFY BIT SENSF MASKS #E kb e xhrskaedrl ket x
*
P e s I IS R SR 222 SRR RS S22t b bt

QF1 EQU | S NEF-RIT MASK NUMRER,
QASFPI ne AL1(O) . SENSE BYTF POSITINN,
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D ALIIL'QSFMY) MASK LFNGTH,
NSFM] DC X'40°
RF? EQU 2 . OFF-BIT MASK NUMAFR,
QASFP2 ne ALL(O) SFNSF AYTE POSITION,
DC ALI(L*QSFM?2) MASK LFNGTH,
QSFM2 nc X100
0F3 EQU 3., NFF-BIT MASK NUMAER,
NSFpP3 DC ALI(Ll) SENSE AYTE POSITION,
DC AL1{L'QSFM3Y) MASK LENGTH.
"OSFM3 pc X*2000000080¢"
QF 4 EQU 4 . OFF~-BIT MASK NIMRER,
QSFP4 DC ALLI(O)Y o SENSE BYTE POSITINN.
nC ALLIL'QSFM4) MASK LENGTH,
QSFM4 DC X'FFAIOOFQFCHE#OEFDFQIBDFDFDOO0000000000000000003000
OSTCFS FQu * 0123456 789 ABCDETF 01
DS OH

CCWINIT CCwW SNS+QTECSDOl,X'40*,24
CCwW REW,*,0,1 REWIND
ITEND EVENTS=18

EEEREKRERXREERCERRKKEERKR AASIC EXIO SURROUTINE F%khakromtt ekt hek s

ENTRY L INKAGE:

BAL LINK1,QEXIOL {IF INITIATED"BY ZEXIOD)
BAL LINK1,QEXIO2 . (IF INITIATED BY ZEXCK)
DC XL1exx? FLAG BYTE,

BIT 1 = 1,0FFSET TN EXIO CLS ADDRESS IS PRESENT..
BITS 2-3 =00, NN _SENSE IN CCW CHAIN.
=0ly CCW-CHAIN SENSE BYTE-COUNT PRESENT.
=11y CCW-CHAIN SENSF BRYTE-COUNT DEFAULT.
BRITS 4-5 =00, NO SENSE ON UNIT-CHECK.
=01, UNIT-CHECK SFNSE BYTE-CNUNT PRESENT,
=11y UNIT-CHFCK SENSF RYTE-COUMT NDEFAULT.
RIT 6 =1, EXI0 DESCRIPTION PRESENT.
RIT 7 =1, *TIME® SPECIFIED IN ZEXCK OR ZFXPE.
ne XL1*XX% - FLAG BYTE 2.

BIT O = 14 THIS COMMAND [S FOR A LIBRARY UNIT.
BIT 1 = 1, DO NOT CLEAR TECR SENSFE AREA.
BIT 2 = 1y BYPASS OS5 SENSF ON UNIT-CHECK.
BIT 3 = 1, DO NOT CLFAR TECH (MASK LAREL=QFXNTCLR}.
ne ALLIX) COUNT DF CCWS IN CCW-CHAIN,
oc AL#{ADDR) ADDRESS OF CCW-CHAIN (CAW)}.
*NC AL2(X) BYTE-COUNT OF SENSE IN CCW CHAIN,
*0r AL2(X) BYTE~-COUNT NF SENSE IF UNIT-CHECK DCCURS.
‘%DS AL2(X) OFFSET TO EXIN CDS ANDRFSS,
x0C ALIIX) BYTE COUNT NF FOLLOWING DG, IF PRFSENT.
*0C C*DESCRIP®'  EXIO DESCRIPTION IN EBCDIC IF FLAG RIT
xNC AL2(X) TWAIT® TIME SPECIFIED IN Z2EXCK NP ZFXPE.

*THE ASTERISKED DC STATEMENTS WILL NOT RE PRESENT I[F
INDICATED FLAG RITS ARE NOT ONE,

L T T

##**t#******tt#ttf‘*tttt*#*#***#*#ttt*t*t#####*t*t*#t#*##t!t####t#

AFXIN0L DS oH IFXIN FNTRY POINT,
NI QFLGB255-QUXCK-QUXPF
R DFX!QO

QEXINZ ne OH . IEXCK ENTRY POINT,
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NEXIN3

QEXINO

QEXSNCHD -

QE XSNCH

QEXSKPCL

'QEXSNUCD

QEXSNUC
QEXNOTSU

QNOVARY

01

ns
ol
N1

DS

STM
MVCE
LA

MVC
MVC
LA

MVC
LA
LA
™
BM
BO
SR
STH
SH
DS

™
BO
xC
DS

MVC
LA
LA
™
BM
80
SR
SH
STH
ns
EQU
Lo
™
Ry
MVC,
LA
LR
AH
L
MV
DS
ST
ST
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QFLGR,0QXCK .
NEXTOO0

OH . 7EXPE ENTRY POINT,
QFLGA, QOXPE

QFLGB, 255-QQXCK
OH

WKO,LINK,GOLTREGS . SAVE OLT'S REGS.
QEXFLAG(2),0{LINK]1) SAVE FLAG BYTE,
LINKL,2(LINKL) . STFP OVER THE FLAG BYTES.

STORE EXIN PARAMETERS PROVIDED.
AXINCCWC(1),0(LINKL) STORE CCW COUNT TN EXIO LISV,
QXIOCCWAf4),1(LINKL) STORE CCW ADDRESS IN EXIO LIST.

LINKLyS(LINK]1) . STEP DVER THE CCW COUNT & ADODRESS.

QCHSNSsOLL INK1) . SET-UP CHAIN®*S SENSE-LENGTH.
WK2,24

LINKL,2(LINKL)

QEXFLAG,QEXFCHSN

QEXSNCH

QEXSNCHD

WK2 4 WK2

WK 2 +sQCHSNS

LINKL,=AL2(2)

0OH

NEXFLAG+L,QFXNTCLR .IF TFCR NOT TN BE CLEARED,
QEXSKPCL BRANCH .

QTECSNOC{QTECBEND-QTECSNOC),QTECSNOC CLEAR TECB FIELDS

OH

QUCSNS,OCLINKL) .  SET-UP UNIT-CHECK SENSE-LENGTH.
WK2 4,24 .

LINKL,2(LINKL)

QEXFLAG,QEXFUCSN

QEXSNUC

QEXSNUCD

WK 2 4 WK2

LINKLl,=AL2(2)

WK 2 4 QUCSNS

OH

%*

WK3,QCDSADR . GET CURRENT DRIV'S CNS ADDRESS.
QEXFLAG,QVARY . IF CNS VARY NOT RFQUFSTED,

ONOV ARY RRANCH,

OWKTEMP{21 ,0(LINK1)

LINKL1,2{LINKL)

WK3,ABASF .

WK3,QWKTEMP

WK3,0(WK3) . GET 'VARIED' CDS ADDRESS.
QCUUC4) yCOSUNIT(WK3) STORE CUU FOR ZEXPF OR ZEXCK.
OH

WK3,QXI0CDSA

WK3,QWIO0CDS . STORE CNS ADDRESS IN WAIT MACRO

-(51)-
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SR WK 24 WK2
™ QEXFLAG+QEXFDESC . IF AN EXIO DESCRIPTION (EXDES=1).1S
Bz QFXNDESN . PRESENT, STORE IT FOR ERRDR
IC WK2,0(LINKL} PRINTING.
LA LINKL, LILINKL)
MVC QDISEXIB(L'QDISEXIB),OLLINK])
AR LINK1,WK2
QEXNDESN DS OH
LA WK2,QDISRFFL+L*QDISBFRA{WK2)
STC WK2,QDISEXIL
ST LINKL,QEXTFEMP]
BAL LINKL,QEXCEXID . G0 EXECUTE THE EXID,.
L LINKL,QFEXTEMP] GET LINKAGE ADDRFSS.
T™ QFLGR,QAXCK+QQXPE . IF WAIT AND CHECK AREN'T TO BE
BZ QRESREGS . INCLUDED IN EXIN SURROUTINE 4RETURN
* PROCEEN WITH THE WAIT AND THE 1/0 CHECK,
QEXWAIT DS OoH
MvC AOWIOTIME(2),QTMEDFLT SYORE DEFAULT TIME,
MV T QWIDFLAG,X*80' . SET FOR WAIT=YES.
™ QEXFLAG,QEXFTIME . IF NN TIME PARAMETER PRESENT,
74 RQEXNTMEP . BRANCH,
MVC QWINDTIME(2),0(LINKL) STORE *TIME® PROVIDED.
LA LINKL,2{LINKL)
QEXNTMEP DS OH
ST LINKLyQEXTEMP]
RAL LINKL,QWAIT . 6N WalT,
L LINKL1,QEXTEMP]
A QINCKO . GO CHECK RESULTS.,
) QRESREGS . G} RESTORE REGS AND RFTURN,
* QEXIOl STYORAGE,CONSTANTS,FLAGS.,
DS OF
QEXTFMPL1 DC XL4'00" . TEMPORARY ST(IRAGE,
QCHSNS nc AL2(2s4) STORAGE. SFNSE-LENGTH IN CHAIN,
QUCSNS bC AL2{24) . STORAGE. SNS~LTH IF UNIT-CHFCK.
QEXFLAG DC XL?'00' LINKAGE FLAG BRYTES.
QVARY EQuU X400 ~CDS ADDR OFFSET PRESENT.

~CHAIN SENSE-LENGTH FLAGS.
-UNIT-CHYK SEMSE-LENGTH FLAGS
-~EXI0 DESCRIPTION PRESENT,
-*TIME® PRFSFNT.

OEXFCHSN EQU Xv30*
QEXFUCSN FOQU xrace
QEXFDESC FQU Xxtopze
RQEXFTIME EQU xtol?

BRYTE 2 FLAGS ~LIRBRARY UMIT COMMAND,
=DND NOT CLFAR TECR SFNSF ARCA
~BYPASS NS UNIT-CHK SENSE
~DON'T CLFAR TECRA,

JEXLIA EQU XPAQ
QEXNNCLR CQU Xt40!
QEXSNSNO EQU X020°
QEXNTCLR FQU Xelot

EERKKERER A E R R RN R AR hk e kdk WAIT SUBROUTINE ¢kxkkbkshetandhhbhehen
&
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LINKAGE WITH NN PARAMETERS:

RAL LINKL.QWALTI]

DEFAULTS TO:
TCNSADR=CDS ADDR FROM LAST FXIO®
'WAIT=YES®
STIME=99"

LINKAGE WITH PARAMETERS:

RAL LINKL 4QWAITZ
ne XxLtirao FLAG RYTE,

BIT 0 = 1, WAAIT=ANY,

RIT 1 = 1, WAIT=DE,

BIT 2 = 1, TIME= PARAMFTFR FURNISHED,

BIT 3 = 1, POLL=YES PARAMETER FURNISHFD,

AIT 4 = 1, PURGFR=YES.
«NC AL2({INTEGER) MAXIMUM WAIT TIME IN SECONDS.
DS OH

*ASTERISKEND DC*S PRESENT ONLY [F CORRESPONDING FLAG 81T
IS EQUAL TO ONF.

# 4 3% 3 R o4 3t 3 H 3 B % # R o W R W

Tk Rk Rk ke ek dok ko bk Rk ok ok o ek ok ek ok ke ke e e de A e e ok R o

OWALT1 ns OH . IAALT WITH N') PARAMETERS ENTRY,
ST™ WKOWLINK,QOLTREGS o+ SAVE TEST'S RFGS,
MV I OWAFL AGS,X*'00" . LERD FLAG RYTF
n QWACMN

NwalY? DS OH

STM WKO 4L INKyQOLTREGS . SAVE TEST'S REGS.
MVC QWAFLAGS(1),0(LINKL) SAVF FLAG BYTF PAKAM{TER,
QOWACMN NS 0OH

MyC QWIDCDS{4),0CDSADR .STORE WAITIO DEFAULY PARAMETERS
MV QWIOFLAG, X801
MVC AWIOTIME(2),=AL2(99) .

™ AWAFLAGS y X *FF*
BRI QWANT [ME
LA LEINKL,TULINKL) STORE PROVIDED PARAMETERS [N THE
™ QWAFL AGS,QWAFTIME . THE WAITIO MACRO.
RZ QWANQTME
MV( DWIOTIME(2),0(LINK1) STORE TIME,
LA LINKL,2(LINKL}
QWANNTMFE NS OH
NWANT [ME DS OH
ST LINKL QEXTFMPL ., 6N WALT
RAL RLINK1QWAIT
L LINKL,QFXTEMP] . GET LINKAGE ADDRESS.
™ QFLGB,QQXCK+QQAXPE o [F [N CHECK NOT TN RF INGLUNED
R7 QRESREGS . GO RFTURN.
R QINCKO . GO CHECK RESULTS.

4
* QWAIT 1 & 2 SUBROUTINES®' CONSTANTS AND STNRAGE,
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DWAFLAGS NC XL1'00* . PARAMETER'S FLAG AYTE,
OWAFANY EQU  x'8n' , IF L,WAIT=ANY,
OWAFDE  EQU  X'40¢ , [F 1,WAlT=DE,
QWAFTIME FQU  x'20' , IF 1, TIMF PARAMETER PRESENT.,
QWAFPOLL EQU  X'13% [F 1, POLLING TOD TAKE PLACE.
QWAFPRGE EQU  X'08* , IF 1,PURGE=YES.,
FEEEARLEHRRKKRBRRRRRRRER [ /) CHECK SUBROUTINE R kka ks onssatntnnattss
*
*  LINKAGE:
*
* RAL  LINK1,QI0CK
. DC XL2'00" FLAG BYTES (SFE FQU'S AT END 0F
* ROUTINE) .
* =0C XL1'00" 3RD FLAG BYTE,
* *DC AL2 OFFSET TO ADDRESS NF SELECTIVE 70NS
* (NFVER PRESENT WITH ZEXPE OR ZEXCK!
* «ne XLl DR XL2 INITIAL STATUS MASK,
* *0C ALL OFFSET FROM START 0F CCW CHAIN T0
* , XPTD FNDING ADDR IN NOURLE-WORD
* COUNT.
* *DC XL1 DR XL2 CSWL STATUS MASK.,
* +0C ALL OR AL2 CSWL CCUNT MASK,
* *DC XLl OR XL2 CSW2 STATUS MASK.
* £NC AL? OFFSET TO CONTINGFNT CONNFCT RTN.
* *D( AL # OF SENSE-MASK OF XPTD *ON' BITS
* *0C AL # OF SENSF-MASK OF XPTD YNFF' BITS
*
* *ASTERISKED NC'S WILL NOT BF PRESENT UNLESS INDICATED RY
* THE 81TS IN THE FLAG AYTES,
*
tt*l‘##t******t**#*****t’**#****t#*#ttﬁ*#****#*'*‘*#t#t****##*‘#.t#ﬂ
*  SURROUTINE'S REGISTER USAGE:
- WKO y WK1y WK2,WK3, WK4=WORK REGS,
* WKS -TECB EVENT FIELD PNINTER.
t*#**t*#**t*#t*t#**t#**t#*#****#####*#****###****##tt#t****#*###tt#
Qrock DS MH Z10CK (2ZG0OCK) ENTRY POINT.,
STM  WKO,LINKsQOLTREGS . SAVE NLT'S REGS.
QIOCKO DS OH . ZEXCK, 7EXPE ENTRY POINT.
*  PRELIMINARY HNUSEKEEPING.
MVI  QMRCC,C' * . BLANK *RCVD' MESSAGES' COLUMY 1.
VT QMRIS,C* ¢
MVI  QMRCL,C? ¢
MVI  OMRC2,Ct ¢
MVC,  OMXISX(4)1,QMXISX-1 .BLANK 'XPTD® MESSAGFS' DATA AREAS
MVC.  OMXCIX(16),QMXC1X-1 .
MVE  OMXC2X(4) yQMXC2X-~1
MVI  QPRMSGCT,X'00" , ZERN MESSAGE-COUNT ACCUMULATOR,
SR WK 24 WK2
STH  WKZ,QFLGA . CLEAR FRROR FLAG AYTES,
STC  WK2,QPRFCCWS . ZERO FAILING CCW NUMBER,
XC QMACUM, QMACUM , CLEAR CSW ADNR,STATUS,CNUNT AZTUMS
XC QCKCLADRIQCKCLBYT),QCKCLADR CLEAR NPRINT PRINT FLAGS.
XC QEXPGLRS(QEXPCLR),QEXPCLRS . CLEAR 'EXPFCTED® STORAGE
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OTWOAF

QTHREERF

QSKPCDSP

QITFLDNX

QMCCRCVD

QMCCONRML

QMCCFRAD

B0971003

MV(
LA
™

RZ
LA

DS
My |
0S
™
R7
™
BANZ
MVC
LA
AH
MV (
LA
OHR
ns
LA
BAL
BNE
cLi
BNE
LA
LA
MV
SH
SH
CLKR
AH
MV
SR
{Cc
LA
STC
DS
SR
NS
MV
ANF
MVE
ns
My 1
™
87
MV I
™
LY4)
MV I
™
B0
My [
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AMELGAL3),0(LINKL) JSTORE PARAMETER'S FLAG AYTES,

LINKL,20LINKLY
OMFLGA,QMFA , 1F ONLY TWO FLAG RYTES,

QTWORF BRANCH.
LINKLs1{LINKL)

QTHREERF

OH

AMFLGA+2;3X'00" o ZFRO 3RD RYTE,

OH

QMFLGC QMR [+ NO SELECTIVE CDS ADDR OFFSET
QSKPCDSP . PRESENT, SKIP PRNCESSING NF NNE,
OFLGB, QQXCK+QQXPE , IF ZEXCK OR ZEXPE REING OPERATED,
QSKPLDSP . SKIP CUU STORF, (ZEXIO STORED (T.]

QWKTEMP(2)},0(LINKD)

WK1,SFCTID

WK1 QWKTEMP CALCULATE THF SFLFCTIVE CNS ANDNRESSC
WK1,0{WKL)} . GFT 'SFLECTED' CDS ADDRFSS.

QCUU{ 4} ,COSUNTT (WKL) FIND AND STORE THE NEVICE ADDRESS.
LINKL 2 (LINKL)

OH

CH

WKS ,QTFCFDOL=-QTECTLTH GO SET POINTER TO RECH CONDITION
WK3,QZTFENEXT . CONF FLELD & CONVERY FIFLD TO F3CDI
OMCCNRML . IF ND DATA FOR SELECTEN NEVICF,., GN.
D{WK5) 4 X' FF?*

QMCCRCVD . [F DLTISIEP NDIN NAOT RETHRN THF (C
WKLy QUECELST-QTECFLTH ASSUME [T WAS C.

WK2,QTECELST . AND MANTPULATE THF TFCR ACCORDINGLY

O(QTECFLTH WK2) 01 WKL)

WK2=AL2 {QTECFLTH)

WK1y =AL2CQTECFLTH)

WK2 , WKS

QZ TFLDNX

D(WKS),C*0"

WK 2y WK2

WK2,QTECEVOC INCREMENT COUNT DF EVENT FIELDS USED
WK2 41 (WK2)

WK2,QTECEVOC

OH .

WK2,WK2 . SET CC TO EQUAL.

OH

OMRCCR,C'?' . IF ND TECB ENTRIES RETURNED RY

OMCCFBAD OLTUS)EP, LEAVE ? STORED.,
OMRCCR{1),0(WKS) o STNRE RCVD CONDITTON-CODE.
(81 3]
QMXCCX X' FOY STORE XPTD CONDITINN-CONF.
AMELGA 4 QMFCDE
QMCCSTRD XPTN CC=0.
OMXCC Xy XV FL
QMFLGA , QMFE
QMCCL1EXR . XPTD CC=1.
OMXCCX, X F 20
QMELGA ,QMFD
QMCCSTRD . XPYN €C=2.
QMXCCX ¢ X Fa®
XPTO CC=13,
amccdTrRD
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QMCCSTRD

QMCCINEX

QMRCVNIS

AMNOTCCL

QMCSWSRC
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ns

SRL
BAL
MVC
™
RC
MvC
ns

cLe
BE
01
RAL
oe
MV
BAL
De
DS

|
cLl
BNE
ns
MVC
BAL
nc
0c
ns
DS
BAL

113
rc

AR
ic
SRL
BAL
IC
SRL
BAL
Ic
SR
BAL

La

LA
RAL
ac

T™
nz

SR
IC
Sttt
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NH

WKOsQMFLGA

WKD,4 SINCF CC=1 [S EXPECTFN,
WK2,QMSUPL]1R . GO GET AND SAVE ANY INITIAL STATUS

QEXPISTA,QMSUPSAV . MASK PRFSENT,

QMFLGA,QMFC+OMFD TF NO INITIAL STATUS NEFAULT MASK,
12,0MCCSTRD , RRANCH., {00,01,10)}
QEXPISTA,=X12'0800' STORF DFFAULT INITIAL STATUS MASK
OH

QOMRCCR(1)4QMXCCX o IF XPTD CC EQUALS PCVD CC,

QMCCOK . BRANCH.

QFLGA,QQERR+QQCCER

LINK,;QMSERM , SFT-UP CC XPTD MESSAGE PARAMETERS
AL2{QMXCC-SECTID)

QMRCC,C' %t FLAG CC RCVD AS AN FRROUR LINE,.
LINK,OMSERM SFT-UP CC RCVD MESSAGE. PARAMETFRS
ALZ{QMRCC-SECTID)

OH

OMRCCR,X'F1*' IF RECFIVED CC IS NOT 1,

QAMNOTCCL . ARANCH.

OH

UMRISR(4),QWKTEMP+#16 STORF RCVD INITIAL STATUS AND
LINKQMSERM

AL2(QMRIS-SECTIO) o SET-UP RCVD INIT STATUS MESSAGL
QMSTATUS(Z2),RIWKS5) JACCUMUL ATE STATUS RITS,

OH

OH

WK3,QZTFNEXT . GN STEP TO NEXT TECR EVENT FIELD
ANN CNNVFRT IT T0 FRCOIC.

QMCSWSRC ., IF N2 CSWS WERE RECEIVED,

WKO,QMFLGA STFP LINK1 ARDUND MASKS IF THFY AR(C

WKO,=ALGLL) " PRESENT.

LINKL ,WKO . 1.CSWL ADDRESS MASK,

WKO,QMFLGH

WKD,.6

WK2,QMSUPLLR - 2.CS5W1 STATUS MASK.

WKO , QMFLGR

WKG, &

WK2,QMSUPL1B . 3,CSW1 COUNT MASK,

WKO,QMFLGA

WKQ, 2

wkl2,QMsuPLIB . 4,C542 STATUS MASK.

IMCKFRSN

aH

WK2sNWKTEMP+S GET ADDR (WF ROVD (FACDIC) (SAl.

WK3,QMRCIR . GET ADNR NF RCVD CSWL MESSAGE ARLA

LINKQMSTRCSW GO STORE PCVD ERCDIC CSWI.,
QMACUM#1TT71,5(WKS) JACCUMIILATE CSWL ADNDH,,STAT,COUNT

OMELGA, QMFH IF ADORFESS PART Nf KHOVD CSWL NI 10
AMCIADNO . RF CHECKED, NRAMOH,
WK 2 yWK?2 ‘
WK2:0(LINKT) . GFT *H=RVYIE® DFESET ARD CONVIERIT T
WK?2,3
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SR WK3,WK3

LTR WK2,WK2 . I¥ NFFSET [S ZERD,

%4 QADRNOD GN CHECK FOR AN ADDRESS JF ZERN,

L WK3,QXI0CCHWA

AR WK3,WK2 . FIND 'YCXPECTFD® CSW1 ADDRFSS,
JANDROO ns OH

ST WK3,QMSTRAGE STORE EXPFCTED CSW1 ADORESS.

LA WK Oy QMSTRAGE . AND CONVERT IT TO ERCDIC.

RAL  LINK,OCNYRT
MVC  QMXCLX(6) QWKTEMP+2 STNRE IT IN NUTPUT MFSSAGFE.
CLC  OMSTRAGE+11{3),S(WK5)

RE QMC1ADOK . [F RCVD ADDR = XPTN ADDR, RARANCH
ol QFLGAL,Q0ADI
QMCLADOK DS oH
LA LINKL, L (LINKL)
QMCLADND DS OH
1c WKL, QMFLGB
(R WKD y WKL
SRL . WKOs6
BAL  WK2,QMSUPLLA , GO GET AND SAVE ANY CSWl STATUS
MVC  QEXP1STA,QMSUPSAV . MASK PRESENT,
LR WKO 4 WK1
SRL  WKD,4
BAL  WK2,QMSUPLILB . GN GET AND SAVF ANY CSwl COUNT
MVC  QEXPLCNT,QMSUPSVR . MASK PRESENT.
LR WKO 4 WK 1
SRL  WK0,2
BAL  WK?,QMSUPLIB . GO GET AND SAVE ANY CSW? STATUS
LH WKO s QMSUPS AV MASK PRESENT.
STH  WKO,QEXP2STA
™ OMFLGR, QMFM+OMFN
BC 124QMNO?DEF BRANCH 1F NO DEFAULT MASK (00,291,101

My (. QEXP2STA,=XL210400% STORF CSW? STATUS DFFAULT MASK,
QMNN2DEF DS OH

™ QMFLGR , QMF [ +QMF J

AC 12,QMDEFLST . BRANCH [F ND DEFAULT MASK (C0,01,10)

MVE  QEXPISTA,=XL2*0400' STORE NEFAULT MASK.

™ QMFLGA, QMFE

B0 QMDEFLST . 0400 IF CC=1 XPTD.

MVI  QFXP1STA,X*0C*

TM- QMFLGA,QMFG

b QMDEF1ST . 0GCGO IF XPTD Cf NE 1,XPTD INTCT=1

MVD  QFXPLISTA,X'0R® . 0ROO [F XPTD CC NE L,XPTD INTCT=2
QMDEF1ST NS OH

MVC  QEXP12ST,QEXP1STA

LA WK4,QEXPLSTA . GET ADDR OF XPTD CSWl STATUS.

MYI  QMCUEBIT,X'00° . ZERD CUE MASK.

™ QDRIVFR,X'80"

) QuInIOSY . [F RUNNING UNDER A NAN=-QUIESCED

™ QDRIVFR XY FFY ORIVER,

BNZ  QMNORMAL . NR IF THERE IS NO DRIVER 1D PRESENT
OMINIOSY OS5 OH o 4 SET-UP CHECK TO ALLOW FNR MULTI-
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MV 1 OMCUERIT,,Xx*20"' . PROGRAMMING IDIOSYNCRASIES,

™ ALWKS) (X120 .

B2 NMNOCUEL . [F CUF IN CSW1 STATUS,

0l QEXPLISTA(X'20' 'SET CUE [N CSWl EXPECTED STATUS.
QMNOCUEL DS nH

™ WMFLGA,QMFF IF ONLY NNE INTERRUPT WAS EXPFCTEN

Y QMNDRMAL . BRANGCH,

™ BIWKS) ,X"04° . IF CSW1 STATUS DDES NJT HAVE A DE

BZ QMNDRMAL & BRANCH.,

LA WK4,QEXP12ST . GET ADDR 0OF XPTD CSWL+CSW2 STATUS
NMNORMAL DS OH

ac QEXP12ST,QEXP2STA . CREATE CSW1/CSW2 STATUS MASK,

(c WKO,QMFLGB

SRL  WKO,6 . GET FLAGS,

LA WK1, QMXCLX+7 . STATUS MESSAGE ADDRESS, AND

LA WK3,8(WKS5) . TECA STATUS ANDDRESS.

BAL  WK2,QMSTENT . GO CHECK CSW1 STATUS.

RE QMS10K . ARANCH IF CSW1 STATUS IS NK.

01 QFLGA1,QQST1
QMS10Kk  0ns!  oH

XC OMSTRAGE(2),0MSTR.GE

™ QMELGB,QMFK+QMFL o [Ff CSW1 COUNT NOT TO BE CHECKED,

A2 OMCTOK . RRANCH,

AN QMCTDEF . BRANCH [F TO CHECK DEFAULT COUNT

MVC  QMSTRAGE(2),QEXPICNT STNRF (SW1l COUNT MASK.
QMCTDEF DS OH

LA WKO , QMSTRAGE CONVERT XPTD CSW1 COUNT TO EBCNIC

BAL LINK, QLNVRT
MVC( QMXCLX+12(4),QWKTEMP AND PUT [T IN OUTPUT MESSAGE.
cLe QMSTRAGE(2),10(WKS) [F XPTD COUNT = RCVD COUNT,

BE QMCTOK . BRANCH.
0l QFLGAL,QQCT1
IMCTOK DS oH
™ QFLGAL,QQADL+QQSTL+QQCT1
BZ QMNOCLER IFf ANY CSW1 ERROR DETECTED,
0l QFLGA, QQFERR+QQSLER ,SFT CSW1-ERR, PRINT-FRR FLAGS.
RAL LINK,QMSERM GO SFT-UP FOR XPTH CSWl MESSAGE.
)]0 AL 2{QMXC1-SECTIN}
MV QMRCL,C* %=t FLAG CSWl RCVND AS AN ERINDR LINE.
QMNOC1ER DS OHi

BAL LINKyQMSERM

nc AL2(QMRCL1-SECTID) . SET-UP RCVD CSW]1 MESSAGE

ns OH

RAL - WK3I,QITFNEXT . GO STEP TO NEXT TFCR FVENT FLELD
* AND CONVERT IT TO EBCDIC,

BNE OMCKFRSN . GOy [F NO MORE CSW'S RECEIVED.

1 QMACUM+1(T),5(WK5) ACLUMULATE CSW2 ANDDR,STAT,COUNT,

LA WK2 QWKTEMP+8 ,

LA WK3I4QMRC2R . . GO SFT-UP RCVD (CSwW2 MESSAGE.

BAL L[NK;OMSTRCSH
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QMC2AD0K

QAMC2CTOK

QMNOCUE2

QMS 2K
QMNOCZER

QMCKFRSN

QM SNOUC

cLC
RE
oI
DS
cLc
8t
o1
0S

™
RZ
ac
0s
LA
IC
SRL
LA
LA
RAL
RE,
of

™
BZ
AAL
ne,
MV
DS
DS

BAL
DC

ns
MV C

ST
o1

™
¥4

SR

ANP
SRL
SR
IC
SR
BM
STC
0l
ns
™
/D
cLl
BNE
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S(3,WKS) ,=ALSG(O) T
QMC2ADOK . CHECK CSW2 ANDDR FOR ALL IFROES.
NFLGA,QQERR+QQS2ER

OH

lO(ZvHK5)0=AL4(0'

QMC2CTOK . CHECK CSW2 COUNT FOR ALL ZERJES.
QFLGA,QQERR+QQS?ER

OH

A(WKS) 4X?20* .

QMNOCUE2Z . IF CUE IN CSW2 STATUS, AND [F UNDER
QEXP2STAI{1),QMCUEBIT A NON-QUIESCED DRIVER, OR CUE INTO
OH CSW2 EXPECTEN STATUS,

WK 4, QEXP2STA . GET ADDR OF XPTD CSW2 STATUS.
WKO,QMFLGB

WKO,2 . GET FULAGS,

WK1,QMXC2X . STATUS MESSAGE ADDRESS, AND
WK3¢8(WKS) . TECB STATUS ADDRESS..

WK2,QMSTENT . GO CHECK CSW2 STATUS.

QMS20K . ARANCH IF £SW2 STATUS OK.
QFLGA,QQERR+QQS2ER

AFLGA+QQS2€ER

QMNOIC2ER 1F ANY CSW2 ERROR,

L INK, QMSERM

AL 2 (QMXC2-SFCTIN) o SET-UP XPTD CSW? MFSGAGE

AMRC2 ,CY* FLAG CSW2 RCVD AS AN ERROR LINF.
OH

OH

L INK, QMSERM
AL2 (QMRC2-SECTID) o SET-UP RCVD CSW2 MESSAGE

OH

NPRNCCWSE11,QXIOCCWC MOVE CCHW CT FROM EXIO T0O DRPINT
WK3,0XINCCWA

WK3,QADCCW . MOVE CCW CHAIN ADDR FROM EXIO MACRN
QPRCTL2,QQCCW . TO DPRINT MACRO,AND SET PRINT FLAG.
QFLGA,QQSLER [F AN FRROR WAS NOT FOUND IN CSW1
QMSNOUC . BRANCH.

WK2 yQMACUM SUUBTRACT ADDR OF START OF CHA LN
WK2,WK3 . FROM ADDR TN CSW.

OMSNOUC . ARANCIH IF CSWS HAD NO ADDRFSS.
WK2+3 o CALCULATE # NF FAILING CCW.

WK3,WK3

WK 3, QPRNCCWS

WK3,WK2

QMSNOUC . [F # OF FAILING CCw 1S-LT OR EQ 0
WK?2yQPRFCCHWS . # OF CCWS,STNRE # OF FAILING CCW

QPRCTL] »QQERCCW . SET UP TO FLAG FAILING CCW.
oM’

QMFLGC ,QMT . IF A TIME-OUT IS EXPECTED,
ONOTMEOU » ¢ BRANCH.

OWAITCDE, X*08" .

QNOT“EOU . IF WAIT MACRD TIMED NUT,
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QNOTMEOU

'QMTMDOUT

QMNOSNSD

QMSTPLSN

QMCHKSNS

AMCHK SN2

QTMPRETN
QMUCOCCR

JMNONM

pal
ocC

DS
LA
LA
BAL
cL1
BE
LA
LA
BAL
DS

cLI
BL
o1
DS
™
RZ
LA!
RO
UL TR
0s
8

DS
cul
BNF
™
Bz
™™
BZ
NS
LH
™
BO
B0
LH
DS
DS
STH

LTR
82
ol

xC
™
174
IC
LA
8atL
LA

ns
LA
LA
™
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LINK,QMSERM .

AL2{QMT IQUT-SECTID)

QMNOSNSO .

OH

WK1, QMEXTO .
WK2,QEXIOCDE .
LINK,QCKCODE
QOWAITCDE,Xx*08°*
QMTMDOUT 5,
WK1, QMWATO
WK2,QWAITCDE
LINK,QCKCODF
OH

QMACCR,X*F2* ,
QMCHKSNS .
QFLGAL,QQCC23
OH

QMFLG8, X*'03Y
QMNOSNSR
LINKL,2ULINK])
QMSTPLSN
LINKL1,O o

OH

OMNOSNSR

OoH
DMRCOR, X' FL?
UMCHKSNZ .
QFLGA,QQCCER .
OMCHKSNZ .
OMSTATUS,X'02°?
QMNOSNSD %

0OH

WK?2 4 QUCSNS .
EMSTATUS,X'02"
QTMPUCS .
QMUCNCCR .

WK 24 QCHSNS .
OH .

OH

WK2 s QSNSLN

WK2 ¢ WK2 .
QMNNSNSD .
JPRCTL2,QQRSNS

QOSNSMSK,QSNSMSK
QMFLGB,0MFP
OMNONM
WK20(LINKL) &
WK3,QSNPL1 .
LINKsQMFNDMSK
LINKLyL{LINKL)
r
OH
WK3,QSFPO
WKZ2s1
QMFLGA,QMFB

3,806,878
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GO SFT UP TIME OUT ERRDR MESSAGE
AND SKIP SENSE DATA CHECK AND
PRINTOUT.
'WAITIO® MACRD

CHECK 'EXIO' AND

RETURN CODES.
IF STIMED QUT' WAITIO CODE,
BRANCH.

IF RCVD CONDITION CODE WAS Q OR 1
GN CHFCKX SENSE DATA AS REQUESTED

NO SENSE DATA IS AVAILABLE.

STEP LINK REG ARNUND THE SENSE-MASK
NUMBER RAYTES PRESENT.

IF CONDITION COOF | RECEIVED,
AND

AND TF UNIT CHFCK NOTV RECEIVED,
GO0. NO SENSE DATA AVAILAOLE.

GET UNIT-CHECK SENSE-LENGTH.
GO SENSE [F 0OS-0OLTEP, *&xTEMP

[F NO UNIT-CHECK OCCURRED,

GET CHAIN'S SENSE-LENGTH,
Xx&TEMP

SAVE SENSE-LYH FOR MESSAGE OUTPUT

IF SENSF-LENGTH IS ZERQO,
BRANCH.
FLAG'*PRINT RCVD SENSE*.

'ON RIT® SENSE MASK NUMBER
PROVIDFN, BRANCH.

GFT *ON' MASK NUMRER.

GET ADDRESS OF ON MASK NUMBER 1.
GO.CREATE *ON' BIT ERROR MASK.

IF NO

GET ADDRESS OF DEFAULT OFF MASK,

IF DEFAULT *OFF' MASK SPECIFIED,
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RO OMOFDEF . ARANTH.
T™ AMFLGR, QMFD . LF NN *OFF' MASK PROVIDFD,
8z QMNNDFF . BRANCH.
Ic WK2, OCLINKLY GET 'OFF' MASK NUMBER.
LA WK3,QSFPL . GET ADDRESS OF OFF MASK 1.
‘ LA LINKL, LELINKL)
QMOFDEF  0S OH . GN CREATE *OFF' BIT ERROR MASK

ARAL RLINK yQMFFOMSK

QPMNOOFF DS OH

QMNOSNSR DS OH
™ QPRCTL24QQRSNS . CK [€ TO PRINY SNS DATA
B? QSNMGEX . AR IF NNT
XC OSNMSG1 (OSNMSGAL) , OSNMSGL CLFAR SNS MSG ADDRESSES
MVI  QSNMPOR,O . CLFAR SNS MSG ADRS SAVE POINTER
LA WKO,QTECSDOL CONVERT SNS DATA TO EBCDIC
BAL  LTINK,QCNVRT
LA WK3,QRVSNML . MOVE SNS DATA TO DUTPUT AREA
BAL  LINK,QSNMOVE
™ OPRCTL1,QQERSNS «  CK SNS ERROR FLAG
RZ QOSNMGP . AR IF ND FRROR
MVI  QRVSNM1,C'#' . SET FRROR FLAG .ON SNS DATA LINES
MVI  QRVSNM2,C**°
MVI  QSNMPOR,4 . SET SNS MSG ADRS SAVE POINTER
LA WKOy QSNSMSK, . CONVERT SNS MASK TO EBCDIC
AAL  LINK,QCNVRT
LA WK3,OMKSNML MOVE 5NS MASK TO DUTPUT AREA

RAL LINK,QSNMOVE

QOSNMGP ns OH
LA WK5 ¢ QSNMSGL o ANDRS OF FIRST SNS MSG ADDRESS
LA WKOs 4 . NUMBFR OF MESSAGES TOTAL
VQSNMGP2 L WKLs0(WKS) . FFTCH ADRS OF MSG
LTR WK1,WKL . CK TF VALIO ADRS
RZ QSNMGP & . PLACE IN MG AREA [F YES
BAL LINK,QMSERM?
IQSNMGP4 LA WK544(WK5) & POINT TO NEXT MESSAGF
BCLT WKO s QSNMGP2 . CONTINUE WHEN ALL MSGS CHECKED

Pt T LT T L LA L L AL LI 2 8 L MACRO #¥ssssirisskrihbbstiiiiss

&#*##*#**#*:«#****#*##******##***#*##*##******#***##*#****##*#**##**

DEXCEXIN DS OH

STM LINK1 WKL, QSVREGS? +SAVE REGS FROM OLT{S)IFP.
QEXINMAC LA R14,R0088 . RETURN ADDRESS

CNDP 0,4

BAL Q1. HEXIT . BRANCH TN LINKAGE SURROUTIN
QEXIOLST OC AT00000000 . CONTROL PROGRAM FLAGS

o ALLE2Y . MACRO LEVEL

nc cL2'35' . MACRO 10

nc ALQTECR) . TECB ADDRESS

nc ALQCDST) ADDRESS OF CONFIGURATION DATA

ne ALY CCwW ADDRESS

ne ALLILY o CCW COUNT

ne ALTCOY . FLAG RYTE
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RNOQOBA DS
STC
RAL
BRR

3,806,878
141 142
FLAG BYTE DEFINITION
BIT 0O - ATTNIN

OH

R15,QEXTOCDE . STNRE RETURN CO0E.
LINK,QREGRSTR .

LINKL . RETURN AFTFR RESTNRING REGS

AR AR ok Rk kR Ekkk WAJT MACRI Fkddmodekhok okt ka g khn gk

&

TR Rk ko kR kR kR kR ok kR kX ok k kA ko k kA kR kR

QDELAY DS
MV
XC
MVI
LA
A

OWAIT NS
MYC

*

QWAITOH DS
STM
L
My

OWAITMAC LA
CNOP
RAL

QWATTLST NC
nc
nc
ne
nc
0C

* # 5 @

ne
rROO89 0S
STC
BAL
RR
QTMEDFLTY DC

OoH

QWIOTIMF{2),0(LINKL) STORE NDESIRED DELAY T{ME,

QWIOTECR(4),QWIOTECA ZERN TECB ADDRESS.

OWIDFLAG,X'00"' . ZERD WAITIO FLAGS.

LINKL,2(LINKL)

NWAITOH

OH

QWIDTECB(4),=A(QTECB)} STORE TECR ADDR. (IT MAY HAVE
BEEN WIPED VIA A 'PELAY' OPTION,

OH

LINKL,WK1,QSVREGS2 .SAVE RFGS FROM NLT(S)IEP,

LINKL,QWIOCNS SAVE OEV ADR FOR OPRINT

QPRNDEVAD(2),2{LINK1)

R14,R0089 RETURN ADNDRESS

0'4
R1,¥EXIT . BRANCH TO LINKAGE SUBROUTINE
R 00000000 . CONTROL PROGRAM FLAGS
ALLL2) MACRO LEVEL
cL2'36' , MACRD ID
A{OTECB) .. TECB ADDRESS
ALQCNSTY ADDRESS OF CONFIGURATION DATA,
ALL(128) . FLAGS

FLAG FIFLO DEFINITIDN :

BIT O - WAIT=YES.
1 - POLL.

AL2(99) . TIME IN SECONDS.
0OH . RETURN ON HALFWORD BUUNDARY.
R15,QWAITCDE STORE RETURN CNDE.
LINK,QREGRSTR .
LINKL . RETURN AFTER RESTORING REGS
ALD(99) . WAIT=YES DEFAULT TIME,

Sk ko dokok ko k kb kok ok kokky dokkkk (NS TABLF Skkkfkikkphtdkrxtkhhnkke

%

TRk ke Rk ok kX Rk kR kk ok ok ko ko ke kok gk ok ok ke ek ek ok

QCDSLN £QU
QCDSFG EQU
QCNSADR DS
QCOSEND DS
QCNST DS

1IN+6 . LENGTH DF EACH CDS ENTRY
6 . DEVICF FLAGS ARFA LENGTH [N QCDSLN
1F . ADNRESS DOF ACTIVE DRIVE DS

IF . ADDRESS DF LAST CDS TABLE ENTRY
CLIDCDSLN®L6) . DS ENTRY TABLE

KEREkRERR et be kb krEkk e kE STECR MACRN #kdekdkkddesthdrehrhxthns

%

ke R R kb ARkt ko ko k ko ko ko Akt kxR Wk kR k

BOY71003
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QTECH ns OF . TECR STARTS
QTECFDCT DC AL101B) . NUMBER 0OF EVENT FIFLDS
OTECFDULN NC ALLC(L2) LENGTH OF EVENT FIFLDNS
QTECSNLN DC AL2(27) . LENGTH OF SENSF FIFLDS

DC ALL(O) . FLAGS
QTECSNCT OC ALLLLY NUMBER OfF SENSFE FIELDS
OTECSNDC DC ALLIO) . NUMRER 0F SENSES HAVING OCCURRED
QTECFVOC DC ALL{O) . NUMRER DF EVENTS HAVING OCCURRED
ERK FVENT BLDCKS i)
QTECFOOL DC XxLi12400°
DTECFDO2 NC XL12°00"
OTECFNO3 DC XL12¢00°
QTECFNC4 OC XL12'00°
QTECFDOS OC XL 12'00°
NTECFDO6 DC XL12400°
QTECFDOT DC xLi2'00°
QTFCFDOB DC XL12400°
QTECFDO9 DC XL12400°*
NTECFDOA NC XL12'00°
QTECFDOB DG XL12¢00°
NTECFDOC DC XL 1290
QTECFDOD DC xL12'00°
ATECFNOF DC XLi2to00?
QTECFDOF DC XL12'00°
‘QTECFDL1O DC XL12*00°
QTECFD1L DC XL121'00° .
NTECFNL2 DC XL12'00' . LAST CVFNT RLOCK
ek SENSF FIFLDS 323
ATFCSNOL NC XL27%00" LAST SENSF FIFLD
QATECSNOYl FQU OTECSNDL +3
ATECREND FQU * FND NF Trop FIELD
QTECFLTH EQU 12 . TECB EVFNT FIELDS' LENGTHS,
ATECELSY EQU OTECSNO1-QTECFLTH o LAST FVENT FIFLD'S ADDRESS.
QOTECSLTH EQU 27 . TECB SENSE FIELDS* LENGTH.
QTFCSLST FQU OTECBEND-QTECSLTH LAST SFNSE FIELD'S ADDRESS.

axkoaarekkkarkx GENERAL CONSTANT,

&

STARAGE, AND WNDRK ARFAS *kkkkr&¥x¥

t****#t*t#**###*###*##****************#****t#*#t*#**#*t#*##**###t#*:

QWKTEMP

QOLTREGS
RSVRFGS2

QREFNO
QSNSLN
QSNSDLTH

QDISEXIL
QDISEXIO
QDISRTN
QDI SREF
QONISREFL
ODTISBFRA
QDISEXIB
QSNSMSK

B0971003

ns

0s
QU

ocC
nc
nc

De
nc
oc
oC
EQU
nc
i
nc

50 . NOUBLE WORD WORKING AREA (12F MIN)

SAVF AREA FOR OLT PFGS WKO-LINK.
FOUR FULL WDS OF SAVE ARFA

{LINK-WKO+1)F .
QPRRLST+4 .

XL2'00*' . LAST REF # PASSED VIA *2PROF',
AL2(24) . RCVD SNS BYTE COUNT
AL2(24) .

SENSE COMMAND DEFAULT FIELD LENGTH.

ALLI{QNDISRFFL) . THIS REFERENCE LENGTH VARIES.

CrAFe o SUB-SYSTEM,SECTION REFERENCE NUMRER
S cL2r o . ROUTENE NUMBER,

cL2tr ¢ . MESSAGE REFERENCE NUMRER,

*-QDISEXIO . TOTAL REFERENCE NUMBER LFNGTH,

ce v . SPACE TWIXT RFF # AND MESSAGE.

CL25% * . CURRENT FX10 DESCRIPTION

CL24* ! SENSE ERRQR BI[T MASK.
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*  DFFAULT

QSFPO ne
[o]d

QSEMO nc

QEXINCDE NC
QWAITCDE OC

QLINE

nce

145

YOFF* BIT

ALL(O}
ALLLL?

3,806,878
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SENSE MASK,
. STARTING POSITION IS BYTE 0.
QSFMO) . MASK LENGTH,

X*FFALOOFIDARE4OFFNF4LARDFNFNOO00000000R0N000001L Y

XLrivoor . LAST *EXIN' RETURN CODE.
XLt1'00* . LAST 'WAIT' RETURN CODF,
C | RS S L}

ARERRRERRERERBRERREIERERRKERE STATUS FLAGS X ®akdtbtrbskdaehbrhkn

*

AR ER R R kR kR ke ko ko kR kR ko ko kKK

* ERROR STATUS FLAGS
7ERDED RY QI

*

QFLGA

QQFRR

‘QQCCER
[QQISER
QOSLER
QQS2ER
QQSNER

NFLGAL
QocCcc23
N0ADL
QOsST1
QQCT1

DS

DC

FOU
FOy
FQu
FQU
FOU
EQU

DC

EQU
FQu
EQu
QU

OH
ALLIIO)
X'80"
Xt40°
X200
X100
X'08¢
X004

ALL(O)
X180°
X140
X*200
X*10¢

OCxX SUBROUTINE.

- IF FLAG = | I
ERROR OCCURRED, PRINT THE ERRDR

. CC FRROR
. INITIAL STATUS ERROQOR.
. CSW1 ERRQOR.
. CSWZ2 FERRQR,
. SENSFE ERROR,

. IF FLAG =1,

RCVD CC waS 2 OR 3.

CSW1 ANNRESS WAS RAD,
. CSW1 STATUS WAS BAD,
. ‘ CSWL COUNT WAS BAD,.

% NON-FRROR STATUS FLAGS

DELGHR
NQPRT
QaLIAB

QNXCK
NOXPE
QQLPERR
‘DOCLNUP
QQFRUAD
QFLGL
s

nc
£nQu
FQU

Enu
FQU
£QU
£QU
ENQU
FQu

ALL{DD
Xran:
X160

X420
X'10*
Xt 0Rn°*
X004
x!Dzl

. IF FLAG = 1,
. PRINT THE MESSAGF
. CURRFENT OPFRATINN IS ON A LIBRARY
. ) ZEXCK INITIATION,
- ZEXPE INITIATION,
. LOOPING ON ERROR FLAC
. TN CLEANUP SUBROUTINE FLAG
. FRIJ CODE IN ERROR MSG

#-QFLGA o *ke*uskss (ENGTH DF FLAGS AREA **#asfekt s

ZFRNEN BY DEVICE SCHEDULER

* DFVICF STATUS FLAGS. (SETUP VIA ISRFW MACRO.)
NEVER ZEROED. STORED BY ZSREW MACRO SUBROUTINE.

*
QFLGD
QQDNR
QOQDFP
'QANTT
QON9T
QQNPE
IQONT9
QSNFRF

nec

EQU
FQu
FQu
FOu
FQu
EQuU
81V

ALLLO)
X801
X140
X201
x*10¢
X 08?
X104"

IF FLAG = 1,

INTERVENTION REQ'D (NFV NOT READY),
DEVICE IS FILE PROTECTED.
DEVICE IS NOT A 7-TRACK DRIVE,
DEVICE [S NOT A 3-THK-NRZII DRIVE.
NEVICE IS NOT 9-TRACK-PF DRIVE.
DEVIGE IS NNT 7 & NOT 9 TRK NRZI,

QONTT +QONIT+QQNPE+QQANTI REQUIRED FEATURES FLAGS.
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*  EQUATEN LAABFLS FOR ZSREW USE.,

QNRDY
QFP
QNTTRK
QNITRK
ONPE
QNNRZ

QERRND

EQU
FQU
FQU
FQu
EQU
€QU

ns

147

X480
XV40"
X*20°
X 10.
X108
X106"

H .
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LNNP ON ERROR REFNUM FROM ZPROE

ARk Rk Rk Rk xRk xtk CONVERT MAP Xk d ks ki ekhsdtsnsrss

CONVMAP

$ CNVFROM
$CNVTO
$SCNVCT

$XI0TCBA
$X10CO0SA
$X{OCCwWA
$ XI0CCWC
$XTOFLAG
OXINTCAA
QX10CDSA
OXTOCCWA
QXIOCCWC
QX10OFLAG

AR AR R Rk R kR kN R h Rk dkkE WA[T MAP ks kkkkkkbckkdrhrbariehrrk

WTIQOMAP

$WIDTECSB
$WiIaCns

SWIOFLAG
SWIOTIME
QWIOTECSH
OWIOCDS

QWIOFLAG
QOWIOTIME

DSECT
0C
oC
oC
nc
nec
ocC

oC
DC
]
bC
nec
DC
ocC
DC
EQU
tQu
FQU
EQU
EQU

DSFCY
Ao
o]
nC
oC
nc
DC
0C
FQU
FQU
EQU
EQU

XL1t'0*' . CONTRNOL PROGRAM FLAGS
XLi*o* . MACRO LFVEL

XLe2*o* . MACRN 1D

A(D)Y . FROM ADDRESS

ALO} . o ADDRESS

XL2'0t . TYPE & COUNT

XL1'0* . CONTROL PROGRAM FLAGS
xtitor . MACRD LEVEL

XL2*o* . MACRO 10D

A(D) . TECB ADDRESS

A0y CDS ADDRESS

AlLO) . CCW ADDRESS

XL1'0* . OF CCUW'S

xLiro? FLAG RYTE

QFXIOLST EXINMAP+$XINTCRA

QFXTOLST-EXTOMAP+SXINCNSA
QEXTOLST-EXIOMAP+SXIDNCOWA
QEXINLST-EXIOMAP+$XTACCWC
QEXIOLST-FEXIOMAP+S$XIDFLAG

XL1'0' . CONTROL PROGRAM FLAGS
XLi*ot . MACRO LEVEL

XLz2'o* . ' MACRO ID

A{O) . ADNRESS OF TECS

AlLO) ADDRESS OF CDS INFD
xLitor . FLAGS

XpL2*'0¢ TIME IN SECONDS

QNAITLST -WTIOMAP+SWIDTECB
QWAITLST-WTIOMAP+$WIOCDS
QWAITLST-WTIOMAP+SWIOFLAG

OWAITLST

“-ATIOMAP+SWIOT IME

kRS e Rk bk pdkn ke hrerhkx ROUTINE MAP kb rhdhkkrkkkrrkresx

RTNEMAP

$RYNEEXT
$RTNENUM
$RTNEREF
$RTNEFLG
QRTN#
QRTNREF

B0971003

NDSFCTY
DC

DC

DC

DC

nc

bC

DC
£QU
€Qu

xtitor . CONTROL PROGRAM FLAGS
XLitor . MACRO LEVEL

XL2*0' . MACRD LD

ALD) . ADDRESS OF NEXT ROUTINE
XL1*O' . THIS ROUTINE NUMBER
Xxpiene ., REFERFNCE NUMBER

XLL1'O? FLAGS

QRTNtTLstTNENUM RTNEMAP ROUTINE NUMRAER
ORTNCTL+$SRTNEREF-RTNEMAP ROUTINE REFERENCE NUMBER
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QRINFLG . EQuU QRTNCTL+SRTINEFLG-RTNEMAP FLAGS o
QRTNMI FQU X80 MANUAL INTERVENTION FLAG

QRTNADR  EQU QRTINCTL+SRTNEEXT~RTNEMAP ROUTINE ADDRFSS

ERRRERRkAAER At akekr CONNDITINNAL BRANCH EQUATES ¥k ks dsnttaknttbs

* AFTER COMPARE INSTRUCTIONS.

BH QU 2 . RRANCH ON A HIGH,.
BL EQuU 4 . BRANCH CN A LOW.
RE FOU g . RRANCH ON A EQUAL 8,
P NH FQu 13 . BRANCH ON A NOT HIGH,
ANL EQU 11 . ARANCH ON A NOT LOW,

The other flowcharted tests can be similarly implemented

in the samg manner as set forth above.

Such source code is not

included because it would be cumulative, rather than instructive.-+

While the invention has been particularly shown and
described with reference to preferred embodiments
thereof, it will be understood by those skilled in the art
that various changes in form and details may be made
therein without departing from the spirit and scope of
the invention.

What is claimed is:

L. In interfacing circuits for generating an anomalous
indication from a subsystem in response to a requesting
signal from a controlling data processing system inter-
connected with said subsystem via said interfacing cir-
cuits, means chaining said subsystem to a CPU, means
supplying a flag signal,

means selectively setting a diagnostic mode,

memory means for maintaining a status indication

and a flag signal, means gating said status indica-
tion,
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logic means responsive to said requesting signal and
another signal to generate a gating signal,
the improvement including in combination:

AND circuit means jointly responsive to said request-
ing signal and a flag signal from said subsystem to
supply an enabling signal,

said subsystem capable of setting said flag signal only
when chained to a CPU and in a diagnostic mode
of operation,

encoding means responsive to said status indication
or to said enabling signal to generate a code permu-
tation representing said status indication, and

said gating means being responsive to said enabling
signal or to said gating signal to gate said code per-

mutation to said CPU.
L] * * * *



